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UNTER. who has made fans and 


ventilators exclusively during 55 





q S2-In Hotel Type | years, is now operating under War 





Production Board restrictions. ¢ No 
more fans will be made except for the Army, Navy and Maritime Commission. ¢ 
HUNTER unfilled orders now on hand represent contracts with Government 
Agencies. e Certain sizes of belted exhaust types can be made available for 
Government hospitals and other war industries, subject’ to limited material 
inventories now on hand. 
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Both in size and performance, this new Linestarter 
measures up to the requirements of modern machine tool 
design for compactness, easy mounting and dependable, 
trouble-free operation. 


It is compact—ideal for group mountings and built-in 
applications. No crowding—all parts are quickly front- 
accessible. ; 

It is flexible—coil is front-removable. Overload relay may 
be adjusted for either manual or automatic reset. 


Sturdy and efficient, it is designed to give across-the-line 
starting, stopping, and overload protection under grueling 
3-shift schedules. The armature is self-aligning——features a 
knife-edge bearing of nitrided steel that guarantees positive, 
accurate contact alignment. Service life of contacts is 
greatly increased by new, double-break construction. 


Ask your Westinghouse representative for further details 
or write for Bulletin 3185. Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa., Dept. 7-N. J-21254 


estinghouse MOTORS AND CONTROLS 
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5 ods for stripping rubber insu- 


lation easily. 


Roll through toothed or corru- 
gated wheels to crush insulation. 





Pull through 
revolving 
cones to crush 
insulation. 


Use cutting 
blade to slit 
insulation 
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The rubber insulation of wire and cable is even more valuable 
today than the copper conductor, scarce as copper is! Saving vital copper is 
absolutely necessary, of course, but the rubber in wire and cable insulation is 
priceless. The rubber shortage is so acute that immediate corrective measures ; 
in both military and civilian life have become necessary. So get into the scrap 
and salvage both copper and rubber. 

Okonite cords, cables and insulations have extra years of service built into 
them. Get these extra years of service by using every 


: . 4 $ * *If you have not already 
precaution for their protection and longevity.* But, sendioal 2 ae a ae 
if they can no longer be used, strip off the rubber insu- bestiet “Dele, i ond 

. . . _y o 
lation and sell it to a licensed rubber dealer and sell Your ‘Insulated Wires and 
the copper conductor to a metal dealer. — 


The scrap you save here and now may later be- 
come the difference between victory and defeat on 
some far-flung battlefield. 


THE OKONITE COMPANY 


Passaic, New Jersey Offices in Principal Cities 
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Salvage Your Scrap — Buy U.S. War Bonds 
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Who says they never come back? There are thousands of 
older, experienced workmen going back on the job for 
the duration. The knowledge and ability of these men is 
needed in our war factories—men who know how to 
handle machines and equipment, how to get things done. 


Improved See-ability through good lighting has made 
it possible for these older men to put their skill to work. 
For sharp vision, men in their sixties require more light 
than men in their twenties. _ 


In placing these men, therefore, it is necessary to check 
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up on the See-ability needed for the work they are to do. 
In many cases this can be improved by makirg better 
use of present lighting equipment, checking reflective 
values of paint, distance of the lamp, avoiding shadows 
and glare. Helpful suggestions along these lines are 
included in a Westinghouse booklet, ‘See-ability for 
Indoor Eyes.”’ If you would like a copy, simply write 
DepartmentH-1, Westinghouse Electric and Mfg. Com- 
pany, Bloomfield, New Jersey. Your local power 
company will also be glad to help you get more 
See-ability from your lighting equipment. 
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See-ability in our war fac- 
tories is now improved 
through better fluorescent 
lamps. Westinghouse Mazda 
fluorescent lamps are bright- 
er from end to end, longer 
lasting, lower in cost, than 
ever before. 


Westinghouse 


* MAZDA LAMPS * 
FOR GREATER SEE-ABILITY 
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WARTIME restrictions make copper products 
hard to get — this includes electrical wire and 
cable. It will pay you to protect what you have. 


Anaconda’s Preventive Maintenance Plan will 
help you check to see that cables in your plant 
are not being abused. 


If you follow this free plan you not only help 
yourself, but more important, you help the war 


ANACONDA’S 
wee 





PLAN 


“Tomorrow may be too late—do it today?!”.. . CHECK UP! 














effort. This manual provides a practical auto- 
matic method for complete analysis of circuits 
and equipment...uncovers potential weaknesses 
... methods for correcting them... with charts 
to enable quick periodic check-ups. 

NOTE: Through this Preventive Maintenance Plan you 
may uncover the evidence necessary to obtain an ‘“‘emer- 
gency repair priority.” This is explained fully in the 
plan book. aszz7 





Anaconda Wire & Cable Company 
25 Broadway, New York City 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding production. 
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J. C. MARTIN, 
Manager 


W. E. COOGLER, 
Production Manager 


Editorial and Business Offices 
GRANT BUILDING 
ATLANTA, GEORGIA 


Member of A. B. 
B 


A P. 
Member of A. B. C 


ANNUAL SUBSCRIPTION—$1.00 
THREE YEARS—$2.00 
CANADA—$1.50 ForEIGN—$2.00 


Business Representatives: 
L. E. ALLEN, 189 West Madison S&t., 
Chicago, Ill. Tel.: Lakeview 10282. 
L. R. McCarty, 325 Winding Way, Merion, 
Pa. Tel.: Merion 1066. 
W. A. McGes, P. O. a 562, Charlotte, 
N. C. Tel.: 38-4982. 


Published Monthly by 


W. R. C. SMITH 
PUBLISHING CO. 


Marietta and Atlanta, Ga. 


. J. Rooke, President 

. W. MCALLISTER, Vice-President 
and Editorial Director, 

W. O’Brien, Vice-President, 
W. Purr, Vice-President, 
ICHARD P. SMITH, Vice-President, 
A. SHARPLEsS, Treasurer, 

C. MartTINn, Secretary. 


PM H< 


“on 


Publishers Also of 
CoTToNn 


SouTHERN HARDWARE 
SOUTHERN AUTOMOTIVE JOURNAL 
SouTHERN POWER AND INDUSTRY 


Entered as second class matter at Marietta, Ga., U. S. A., under Act of March 8, 1879. 


PSLECIRICALS 


~ SPIT we 
RN a Tere aS oi = v ewe aa ae 





T. W. McALLISTER, Editorial Director 


NAT M. JOHNSON, Southwestern Editor 


Contents 
System Flexibility Attained in Blackout Plant Wiring 7 
Flexible Distribution Required for War Production Plants 9 


Protection for Motor Circuits—Part 4 Il 
Electrical Problems Discussed in War Production Clinic 14 
San Antonio Motor Shop Meeting War-Time Needs 15 
Servicing the Refrigerator—Part I: Compressors 16 
How the Service Industry Is Meeting Manpower Shortages 20 
Guides for Overloading Transformers and Regulators 23 © 
How to Repaint Distribution Transformers 25 
Varnish Dipping and Baking Technique 26 
Departments 
Electrical Distribution 23 
News of the Electrical Industry 27 
New Electrical Equipment and Materials 40 
Personal Notes About Men You Know 44 


Copyrighted 1948, W. R. C. Smith Publishing Co., Atlanta, Ga. 





. 4 


CARL W. EVANS, Editor 


QUIh 















Dust - tight Panclboards 
area MUST 


in dust -laden atmospheres 


Guard against explosions that might be 
set off by exposed arcs. Play safe! Install 


A) DUST-TICHT PANELBOARDS 


Underwriters’ Laboratories, Inc., have 
approved them for ‘Class II, Groups F and 
G, Hazardous Locations.’’ They are ideal 
equipment in atmospheres containing car- 
bon black, coal or coke dust, or grain dust. 
In shell loading plants, coal mines, coal 
processing plants and grain mills, they are 
proving a vital protection. 

Instead of the usual steel front with door, 
this panelboard has a solid steel front plate, 
gasketed all ‘round, and secured with screws 
to the extra wide box flange. It is further 
rendered dust-tight with welded hubs for 
conduit outlets, welded box-corners, and han- 
dle bushings riveted directly to the steel cover 
plate. External mounting brackets are pro- 
vided to maintain the dust-tight construction. 

The circuits are externally operable by a 
mechanism of new design. The handles 





Above: Standard type @ Dust- y 
tight Panelboard and cabinet Operate through dust-tight bushings, and 


for wall or exposed column P ss 
mounting. (12 or 15” wide,as engage the regular handles of the circuit 
Sas decree Senamenns breakers inside the cabinet. ON and OFF 
and cabinet, with wireduct and positions are indicated on the front of the 


pull box. Ideal for 8”, 9” or 10” bi t 
H column mounting. cabinet. 


The @ Dust-tight Panelboard may be had in standard type, or in 
narrow column type. It is of the circuit breaker type, with either 
the new @ Type AC Thermag or @& Dublbrak circuit breakers (or 
other types of lighting branch-circuit circuit breakers) . . . Capaci- 
ties: 50 amperes or less, for 3 wire, single phase, or 4 wire, 3 phase 
mains, with lugs only. Available with 4 to 42 circuits . . . Frank 
Adam Electric Company, St. Louis, Mo. 









Prank Adam 
ELECTRICAL PRODUCTS 


for War Industry 


73) Electrical Equipment includes: Busduct, Wire and Cable Duct, 
Service Equipment, Panelboards, Switchboards, Safety Switches, Knife 
Switches, Floor Boxes, Fan Hanger Outlets, and related equipment. [ae 
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System Flexibility is Attained 
In Blaekout Plant Wiring 


YPICAL of modern “blackout” 

windowless industrial hpildings 
is a new factory of the General Elec- 
tric Company recently completed. 
An outstanding feature of the 
plant is its electrical system de- 
signed for maximum flexibility of 
power load. 

Power for all electrical services 
is purchased from the local utility 
and reaches the plant by means of 
underground cable at 23,000 volts, 
three-phase, 60 cycles. The in- 
coming 23,000-volt power is step- 
ped down to 2300 volts by means 
of three 3125-kva Pyranol (Reg- 
istered U.S. Patent Office) cooled 
transformers. Power is distribut- 
ed by means of 2300-volt, three- 
phase feeders protected by break- 
ers. 

The substation — consisting of 
23,000-volt switchgear, transform- 
ers, and the 2300-volt removable 
breaker metal-clad switchgear—is 
located in a brick and cement 
fireproof room in the factory 
proper in a location convenient for 
power distribution circuits. 

Large motors used for air com- 
pressors, testing equipment, and 
transformers for resistance weld- 
ing and similar service are oper- 
ated directly from 2300-volt cir- 
cuits. These are protected by 
breakers in the metal-clad switch- 
gear in the substation. 

Two 2300-volt, three-phase feed- 
ers supply a total of twelve 225- 
kvaPyranol loadcenter power units, 
located in the roof truss space, 
which step down to the low-volt- 
age distribution. 

From the 225-kva load-center 
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power units, power for machine 
tools, furnaces, lighting, and mis- 
cellaneous services is distributed 
throughout the factory by means 
of Trumbull Flex-a-power runs. 





Twelve Flex-a-power runs, spaced 
40 feet apart, extend the complete 
width of the factory, each sup- 
plied by its own power unit. This 
busbar system enables the reloca- 


One of twelve G-E 225-kva Pyranol load-center power units supplying the 


Flex-a-power runs. 
truss space, 


Power units are located out of the way in the roof 
18 feet above floor. 






























































To the left of this photo, is one of the plant’s twelve Flex-a-power runs. 

These extend the complete width of the factory every forty feet. An in- 

dividual load-center power unit, one of which can be seen in the back- 
ground, supplies each of the runs. 


tion of machinery easily and with- 
out costly repairing and reinstal- 
lation of wiring. 

Air conditioning and heating 
equipment is supplied by one 
2300-volt feeder circuit controlled 
from the metal-clad switchgear. 
This circuit supplies three 350- 
kva Pyranol transformers located 
at each of the three air condition- 
ing and heating mezzanines, step- 
ping the power down to 550 volts, 
three phase, for the motor equip- 
ment driving the compressors and 
fans. 

Three-phase, 230-volt lighting 
circuits for double-unit 100-watt 
fluorescent lighting are taken 
from the general power distribu- 
tion at convenient points. 

Provision has been made with 
space and conduits so that it will 
be possible to install an additional 
incoming power cable from the 
power supply over a_ separate 
route, if necessary in the future. 

Auxiliary emergency lighting 
for use in case of a power failure 
is supplied from storage batteries 
in sufficient amount to allow safe 
passage throughout the factory. 

The entire manufacturing area, 
as well as offices and other rooms, 
is uniformly lighted by the newest 
of fluorescent lamps, which come 
nearest to duplicating daylight. 
Involving thousands of fluores- 
cent tubes, the lighting system 





consists of reflectors extending Substation view showing metal-clad 


housing at frequent intervals two 
100-watt fluorescent tubes. This 
system spreads 50 footcandles of 
light uniformly and without shad- 
ows throughout the plant. Light- 
ing in the drafting room ap- 
proaches 70 footcandles. 

The plant’s air conditioning 
system will be operating for cool- 
ing; even during winter months. 
The major portion of the internal 
sensible heat load in the factory 
consists of heating equipment and 
power machinery used in the man- 
ufacturing process. Since’ the 
building is so well insulated, the 
amount of heat released by this 
equipment when the plant is oper- 
ating at full capacity is sufficient 
to heat the building until the out- 
door temperature drops below 15 
degrees above zero. Consequent- 
ly the air distribution system has 
been sized and located to balance 
the internal load on cooling, with 
only small modifications at points 
(Continued on page 54) 





ages switchgear for protection of the 
the entire length of the building, 2300-volt plant circuits. 


8 ELECTRICAL SOUTH for FEBRUARY, 1943 














Typical of many of the jobs open to electrical contractors is the defense plant 


contract described in this article. 


Without being given blueprints or specifications, 


the contractor was told “Wire it up for plenty of power in shortest time possible!” 


Flexible Distribution Required 
For War Production Plants 


N THE CHAIN of productive 

effort which implements our 
fighting forces, electrical con- 
tractors form an important — if 
little publicized—link. As a case 
in point, the Ingalls Electric Com- 
pany, of Miami, Florida, recently 
completed ahead of schedule a 
contract which helped to convert 
to war industry a vacant lot and 
a long-unused building, relic of 
boomtime over-optimism. 

Motivating the job Ingalls was 
called upon to do was the Army’s 
need for mass production of spec- 
ially-designed small craft and a 
Navy requirement for larger boats 
of different type in quantity. 

Contracts for these craft were 
given to two affiliated companies, 
the Marine Construction Company 
and the Gibbs-Harrison Marine 
Company, both firms under the 
general management of M. R. 
Harrison, Miami building con- 
tractor. : 

The dual program involved nec- 
essitated both covered-plant facil- 
ities and plenty of working space 
in the open. These had to be ac- 
cessible to navigable water and to 
an electric current supply. But 
suitable ready-to-use or easily- 


adapted locations were not avail- 
able. The best choice the con- 
tracting “producers” could make 
was a long-unoccupied movie studio 
surrounded by an ample amount of 
vacant land, adjacent to water of 
sufficient depth and about 1/5 
mile distant from a high-voltage 
power line. 

The existing structure was al- 
located to the building of the craft 
the Army wanted. The open land- 


W. W. Ingalls, head of Ingalls 
Electric Company, Miami. 
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scape serves for constructing the 
Navy’s boats. 

The job of solving the electrical 
lighting and power problems pre- 
sented by the planned production- 
setup went to Ingalls Electric. “I 
want boat templets here and there 


.—fixed machinery there,” Harri- 


son told Ingalls. “Over across the 
road we are going to put the ways 
for building the bigger craft. Get 
in the ‘juice’, That’s your head- 
ache.” 

As they stand today, the fabri- 
cating facilities of the two 
“plants” consist of the original 
structure, now rebuilt, some new 
buildings, ways, entirely in the 
open, and roofed-over, outdoor 
shops. In most instances, these 
various construction units are 
widely spaced. 

The utility’s “high line” which 
supplies this area furnishes 60- 
cycle, 3-phase, 4-wire service at 
about 4,400 volts. To save critical 
materials on a power-requirement 
spread over 27 acres, Ingalls 
brought in high tension current 
to three transforming points, 
stepping it down to 115/230 volts. 
This part of the job necessitated 
the setting of 16 poles and the in- 
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stallation of three transformer 
banks. 

Each bank is made up of three 
50 kva, oil-cooled, pole-mounted 
transformers, equipped with open- 
type cutouts. Two of these banks 
are located approximately 900 
feet from the utility “high line”, 
while the third bank is somewhat 
nearer, The three banks together 
supply service to a total of 8 dis- 
tribution centers. 

These provide current for light- 
ing offices, plant and stockrooms, 
and for powering fixed machinery 
and portable tools. The diverse 
character of the operations enter- 
ing into the construction program 
and the fact that many of them 
are carried on in the open served 
to complicate the distribution 
problem. 

In the building of one type of 
boat, lumber of various sizes is 
processed in three separate out- 
door shops. The individual pieces 
thus “prefabricated” are assemb- 
led on a group of ways, each sup- 
ported by concrete piers. 

The supplying of power for 
portable tools used on “assembly” 
was worked out—as in many other 
instances on the electrical instal- 
lation job—by the employment of 
less-critical materials, wherever 
possible. 

Coming from the utility high- 
voltage to Shop No. 2 at which 
there is a transformer bank, serv- 
ice is distributed through a panel 
board for powering wood-working 





machinery there and to the near- 
est of the ways. The latter, and 
each of the other ways with the 
exception of a larger one sep- 
arately powered, has on each cor- 
ner pier a duplex receptacle cov- 
ered by an open-front wooden 
housing. Each receptacle, inci- 
dentally, is wired up as an indi- 
vidual circuit. 

The local Code prescribes lead- 
covered cable for underground use 
but allows the employment of 
other types in above-ground con- 
duit. Therefore, in order to con- 
serve lead-covered cable, feed 
wires were carried above ground 
as much as could be managed. 

To do this Ingalls ran 2%4-inch 
conduit from pier to pier 30” above 
ground and parallel with each 
platform (ways). The conduit for 
two-thirds of its circumference 
was cast into the concrete, provid- 


ing rigid suspension. Junction 
boxes also were cast into the con- 
crete. 


In this manner rubber-covered 
wire could be used to carry cur- 
rent around the ways. Feed wires 
ran underground only for the pur- 
pose of linking one construction 
platform with the next. This me- 
thod of handling the job resulted 
in the saving of 3200 feet of 3/0 
lead-covered cable. 

The electric distribution to the 
main building, which covers an 
area of over 50,000 sq. ft. offered 
one troublesome problem. That 
brain-twister involved provisions 





Panel board in outdoor shop distributes current for lights and for pow- 
ering wood-working machinery. 
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Outlets on concrete pier supporting 
boat ways facilitate the powering of 
portable tools. Feeding current 
through above-ground conduit saved 
3200 ft. of lead-covered cable. 


for powering machinery, the exact 
character and location of which 
had not as yet been determined. 
This particular phase of the sit- 
uation was due to the fact that 
the production plans were marked 
“Rush”, and, therefore, there had 
been no time for the drawing up 
of regular engineering blueprints. 

To solve this problem—and to 
anticipate others of a similar 
character — Ingalls Electric em- 
ployed an adaptation of the bus- 
distribution principle. 

The installation consists of 
three “bus lines’. One of these 
runs through the center of the 
building parallel to its long di- 
mension. The other two extend 
along the sides, five feet from the 
walls. The side-wall bus lines 
supply current for the operation 
of over 100 portable tools—screw 
drivers, drills and sanders. The 
central line powers fixed equip- 
ment, such as circular saws. 

Extending along the main build- 
ing on one side is a sizable num- 
ber of “templets” or miniature 
ways which serve the same gen- 
eral purpose as the larger ones 
already mentioned. In these tem- 
plets prefabricated pieces are 
assembled into complete craft. It 
is on this series of operation that 
small portable power tools are 
used in the greatest quantity and 
variety. 

Wiring up the templets for 110- 
volt service to power the small 
tools would have been more or 
less routine, except for a foreseen 
future ,demand for 220-volt cur- 
rent from the same feed lines. 

To provide maximum powering 
flexibility, Ingalls brought current 
from a distribution panel, located 
in this plant area, through 2-inch 
conduit beneath the floor to a 

(Continued on page 52) 














Protection tor Motor Circuits 


HE LAST ARTICLE of this 

series which appeared in the 
January 1943 issue’ discussed 
overcurrent protection for branch 
circuits serving a single motor. 
However two or more motors 
may be connected to a branch 
circuit, and a single set of branch 
circuit overcurrent devices may 
be used for all the motors on the 
circuit. To repeat the rules dis- 
cussed in this previous article, a 
single branch circuit may feed 
two or more motors provided: 


(a) Each motor has a rating of 
6 amperes or less and 


(b) The branch circuit is rated 


(1) at not more than 15 
amperes at 125 volts or 


at not more than 10 
amperes at 250 volts or 


for a 15, 20, 25 ampere 
branch circuit as speci- 
fied in Article 210 if 
the motors are to be in- 
stalled with lamps and/ 
or appliances. 


(2) 


(3) 


FEEDER PROTECTION ETC 
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Fig. 40. This diagram indicates 
the application of the general rule 
for protection of two or more mo- 
tors on one branch circuit. The 
branch circuit fuse is rated for the 
branch circuit fusing of the largest 
motor plus the running current of 
all the other motors on the circuit. 
It is to be noted that the motor 
controllers, as shown at A and B, 
are to be of a type approved for 
group installations. The motor 
running protection at A and B is 
approved for a group installation 
and is amply protected by a 60 
ampere branch circuit protective 
device. 


Part--4 
By B. Z. Segall* 


This is the concluding article 
in a series on Industrial Wir- 
ing Practice. This continues 
the discussion of the general 
requirements entering into 
the protection of motor cir- 
cuits against overloads and 
short circuits. 





These rules have been recom- 
mended for revision and these 
changes, although discussed in 
the previous article on motor run- 
ning protection, are repeated here. 
First, in addition to a maximum of 
6 amperes rating, the horsepower 
rating has also been recommend- 
ed as a limiting factor for these 
multimotor branch circuits. One 
horsepower has been suggested as 
the maximum size motor to be 
permitted for multiple installa- 
tion on any one branch circuit. 

Furthermore, as was discussed 
before, the branch circuit itself 
has been restricted as to size. 
Such branch circuits according to 
the Article Committees’ revisions, 
should be rated 


(a) 20 amperes maximum at 125 
volts or less, or 

(b) 15 amperes maximum at not 
over 600 volts. 


The rule stated above for two 
or more motors on a single branch 
circuit apply to those smaller size 
motors which are usually installed 
without individual running cur- 
rent protection and depend on the 
branch circuit overcurrent protec- 
tion for relief from motor over- 
loads. However, if each motor is 
protected by a thermal device or 
some other approved motor run- 
ning overcurrent device they also 
may be installed on a common 
branch circuit. Under these con- 
ditions the following rules apply: 

(a) The thermal or other ap- 
proved running overcurrent de- 
vice must be approved for group 
operation, This point was thor- 
oughly discussed in the article on 
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motor running overcurrent pro- 
tection. Briefly it will be remem- 
bered that such thermal devices 
must be backed up by fuses or 
circuit breakers rated at a value 
equal to or less than the “back up” 
fuse value stamped on the thermal 
device. 

(b) Each motor controller must 
be approved for group operation. 

(c) The branch circuit fuse is 
rated for the branch circuit fusing 
of the largest motor plus the run- 
ning currents of all the other mo- 
tors on the circuit. Thus a 5 hp 
and a 2 hp motor, both squirrel 
cage, 220 volt, three-phase, with- 
out code letters, across the line 
starting types, would require 
(3 x 15) + 6 = 51 ampere fusing, 
i. e., 15 is the 5 hp full load cur- 
rent and 6 the 2 hp full load cur- 
rent. As stated in (a) above, the 
thermal devices on each motor 
must be safe for operation with a 
50-ampere fuse. Thus the run- 
ning overcurrent thermal device 
on the 2 hp motor cannot be rated 
over 1.25 x 6=7.50 amperes but 


*Mr. Segall is associated with the New Or- 
leans Public Service, Inc., New Orleans, La. 
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Fig. 41. In this diagram, as in 
Fig. 40, the tap conductors feed- 
ing each individual motor are 
shown to be unprotected by indi- 
vidual branch circuit overcurrent 
devices. This can be done only 
when the test conductors have the 
same current carrying capacity as 
the motor branch circuit conduc- 
tors. Another condition under which 
individual branch circuit overcur- 
rent devices may be omitted from 
the tap con?ctors is shown in 


Fig. 42. 
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must be designed for group oper- 
ation with other motors and have 
sufficient thermal capacity to 
carry the 50 amperes required to 
blow the branch circuit fuses. For 
such a condition, the thermal de- 
vice must not explode or deter- 
iorate so rapidly that it presents 
a hazard to operating personnel. 
(See Figure 40.) 


Tap Conductor Requirements 


In Figure 40, the tap conductors 
at “A” and “B” feeding each in- 
dividual] motor are shown to be un- 
protected by individual branch 
circuit overcurrent devices. This 
can be done only when either one 
of two types of installations is 
made: 

(a) When the tap conductors 
have the same current carrying 
capacity as the motor branch cir- 
cuit conductors. Thus for Figure 
40, the branch circuit conductors 
must have a minimum size capa- 
ble of carrying (1.25 x 15)+6= 
24-3/4 amperes. Three No. 10’s 
for the branch and the tap con- 
ductors would permit the elimina- 
tion of the branch circuit protec- 
tion in the taps “A” and “B”. (See 
Figure 41.) 

(b) When the tap conductors 
have (1) a minimum of 1/3 the 
current capacity of the branch 
conductors, and (2) a minimum 
size required for feeders to in- 
dividual motors, and (8) the tap 
conductor circuit does not exceed 
25 feet in length and is protected 
from mechanical injury. Thus for 
the case in hand, 1/3 of the branch 
circuit size would require a con- 
ductor capable of carrying 8 amp- 
eres. A No. 14 wire would be the 
minimum size permitted. This 
would be sufficient for the 2 hp 
motor since the minimum conduc- 
tor size must be capable of car- 
rying 1.25 x 6=7-1/2 amperes. 
The 5 hp motor, however, must be 
fed from conductors having a 
minimum capacity of 1.25 x 15= 
18-3/4 amperes. Therefore, while 
a No. 14 would be sufficient as 
far as requirement (1) is concern- 
ed, requirement (2) would not be 
complied with and the minimum 
size for these tap conductors 
must be No. 12 wires. (See Fig- 
ure 42). 

The question naturally arises 
why a 25 foot circuit of 1/3 the 
main capacity is considered to be 
amply protected by the branch 
circuit fuses. The resistance of a 
circuit of such length is compara- 
tively low. Actual tests show that 
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Fig. 42. This diagram illustrates 
the second condition under which 
individual overcurrent protection 
for tap conductors may be omitted. 
First of all, such taps must be 25 
feet or less in length and protect- 
ed from mechanical injury. The 
wire size of the tap must be either 
% of the capacity of the branch 
circuit or it must be the minimum 
size required for the motor. The 
largest size wire obtained by these 
two calculations must be used. The 
selection of wire size is illustrated 
in the above example. For exam- 
ple, for the 2 hp motor, the tap 
must have a capacity of % of the 
branch circuit conductors, or eight 
amperes. A No. 14 wire would 
meet this limitation. Also, the tap 
wire must be the minimum size re- 
quired for the motor and in this 
instance a No. 14 wire would also 
be sufficient. For the 5 hp motor, 
however, it is to be noted that the 
size wire required by the motor 
shown in (B) would be No. 12 
rather than the No. 14 indicated 
by taking % of the branch circuit 
conductor capacity. In the latter 
case, of course, the No. 12 wire 
would be used. 


any “short circuiting” in these tap 
conductors will blow the branch 
circuit fusing. Furthermore, to 
keep the possibility of damage to 
these conductors to a minimum, 
they must be protected from me- 
chanical injury by a steel race- 
way or other approved means. The 
raceway should extend for the en- 
tire length of the tap conductor 
circuit. 

It should be remembered that 
either of the two installations are 





required if the motors are to be 
connected as in Figure 40. No un- 
protected tap conductors are per- 
mitted unless they are inherently 
protected by being extended with 
the same size conductors as are 
installed for the mains of the 
branch circuit or protected by the 
special 1/3 size rule. 

The article committees have 
suggested a complete editorial 
change of the rules discussed 
above for two or more motors on 
a branch circuit having individual 
running protection supplied for 
each motor. The changes are 
made to clarify the intent of the 
rules but in no way change their 
application from that described. 

Quite often a feeder is extended 
throughout a plant and the branch 
circuits to individual motors or 
to several motors are tapped at 
each location directly from the 
feeder. If the branch circuit pro- 
tection is placed at the point 
where the tap is made, it may be 
inaccessible due to its height 
above the floor level or its loca- 
tion may otherwise render it in- 
accessible for servicing and main- 
taining. 

The code permits the relocation 
of such protective units to an ac- 
cessible point if either of the two 
principles set forth above are ap- 
plied to the installation. Thus 
the branch circuit tap does not 
require protection at the point of 
branch off from the feeder if the 
tap conductors from the feeder to 
the branch circuit overcurrent de- 
vices have (a) the same carrying 
capacity as the feeders, or (b) 1/3 
the feeder capacity, 25 feet in 
length or less, and are protected 
from mechanical injury. 

To illustrate, assume a feeder 
for three motors. One branch cir- 
cuit must feed a 100 hp, three- 
phase, 220-volt across the line 
starting squirrel cage motor, and 
the second branch must feed the 
other two motors, both three- 
phase, 220 volts and rated 25 hp 
and 2 hp, respectively. All three 
motors have code letter H name 








Typical Motor Branch Circuit Protection Calculations 

















Motor Full Load Current R ing Pr ion Branch Circuit 
Size Rating and Feeder Size —= Protecton == 
1.25 x F. L. Current 3 x F. L. Current 
100 Hp 246 amperes 307.5 amperes 738 amperes 
25 Hp 64 ns 80.0 ve 192 ~ 
2 Hp 6” 75 «O° 13” 
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plates and thus for fuse rating 
may have branch circuit overcur- 
rent protection rated as high as 
800% of the motor full load cur- 
rent rating. (See Table 26 of 
the 1940 National Electrical 
Code.) The tabulation on page 12 
shows the pertinent wiring data 
for each motor. 

The main feeder size must have 
a capacity equal to the feeder size 
of the largest motor plus the full 
load currents of the other motors, 
or 307.5+64+6=377.5. Table I 
(as amended by Interim Amend- 
ment) shows 500,000‘cir mil wire 
as the minimum size feeder to be 
used. The feeder branch circuit 
protection may have a maximum 
size of 738+64+6=808 amperes, 
or two 400 ampere fuses in par- 
allel. 

The first branch circuit feeding 
the 100 hp motor must have a 
minimum feeder capacity of 307.5 
amperes or 400,000 cir mil wire 
and will require a circuit breaker 
for its branch circuit protection 
since the maximum size exceeds 
the largest size fuse available, 
viz., 600 amperes. It should be 
remembered that fuses in multi- 
ple are prohibited for motor 
branch circuits overcurrent pro- 
tection. 

Referring to Table 26 of the 
Code it will be noted that if cir- 
cuit breakers are installed for mo- 
tor branch circuit protection the 
maximum setting must not exceed 
250% of the motor full load cur- 
rent. Thus insteadeof a maximum 
rating of 738 amperes as shown 
in the above tabulation the break- 
er maximum rating equals 2.5 x 
246 or 615 amperes. Possibly a 
600 ampere breaker would suffice 
as its overload device could be 
set up for 615 amperes. 

Figure 43 shows the installation 
of this motor applying the two 
basic principles discussed above 
for application of motor branch 
circuit overcurrent devices in in- 
accessible locations, 

The second branch circuit will 
require a minimum feeder capac- 
ity of 80+6=86 amperes or No. 2 
wire. The motor branch circuit 
overcurrent fuses cannot exceed 
a maximum rating of 192+18 or 
210 amperes. The nearest stand- 
ard fuse size of 225 amperes may 
be used. Figure 43 illustrates the 
installation of these motors based 
on the principles outlined above. 

In the discussion of the motor 
running current overprotection 
(125% to 140% of full load cur- 
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Fig. 43. Quite often a feeder is extended throughout a plant and 
the branch circuit to individual motors or to several motors are 
tapped at each location directly from the feeder. In many instances 
it is impracticable to locate the branch circuit protection at the point 
where the tap is made. The Code permits the relocation of these 
protective units at an accessible point if the size of the tap is de- 
termined in accordance with the two principles set forth in the ac- 
companying text: (a) taps are the same capacity as feeders or (b) 
taps are at least 4% feeder capacity, not more than 25 ft. in length, 
and protected against mechanical injury. In any case the size of 
the tap must be at least the minimum required for the individual 
motor which it serves. This diagram indicates a typical installation 
of this type. The main feeder having a 400 ampere capacity is 
extended through the plant and various taps are made to it. The 
tap A to B, serving a 100 hp motor, has its size determined as fol- 
lows: (1) it can be made the same size as the main feeder, that 
is, 500,000 cir mil or (2) it can be made % of the capacity of the 
main feeder which in this case would be the equivalent of a 2/0 wire. 
Since the branch circuit must have a minimum capacity equal to that 
required by the individual motor connected to it, 2/0 wire could not 
be used because the 100 hp motor requires a minimum of 400,000 
cir mil size. In the case of all of these taps, where the size is less 
than that of the main feeder, the tap must be less than 25 ft. in 
length and protected from mechanical injury. The tap from C to 
D is determined as follows: (1) it can be the same as the main feed- 
er or 500,000 cir mil, (2) it can have a capacity equivalent to % 
of the main feeder which in this case would be equivalent of a 2/0 
size. Since the minimum capacity required by the motors connected 
to this tap would be equivalent to a No. 2 wire it will be permissible 
to use the 2/0 wire. The 2/0 wire would be used of course for the 
entire tap from C to G. The size of the tap extending from E to F, 
serving a 2 hp motor, is determined as follows: (1) it can be made 
the same size as the circuit to which it is tapped, that is, 2/0, or (2) 
it can be made equivalent to % of the capacity of the circuit to which 
it is tapped which in this case would be the equivalent of a No. 6 wire. 
Since the capacity required by the individual motor served does not 
require more than a No. 14 wire, it will be permissible to use the 
No. 6. The size of the circuit from G to H is determined as follows: 
no protection is required at point G if the section G to H is made 
the same as E to G, that is, size 2/0. Or this section can be made 
the equivalent of % the capacity of the branch circuit E to G pro- 
vided this does not exceed the minimum capacity required for the 
individual motor connected to this circuit. In this case, the 25 hp 
motor would require a minimum size of No. 3 wire. The size de- 
termined by taking % of the capacity of a 2/0 wire is equivalent to 
a No. 6 wire. Therefore, in this case, the circuit G to H would have 
to be either 2/0 or No. 3 in size in rad to have protection omitted 

at tap . 











rent) in a previous article, it was 
pointed out that the branch cir- 
cuit protective device could, in 
many cases, serve as the running 
protection also. Plug and cart- 
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ridge fuses have been developed 
that offer both methods of pro- 
tection within one unit. Several 
of these have their thermal char- 
(Continued on page 50) 
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Wiring. Welding Problems 
Feature Production Clinie 


LECTRICAL PROBLEMS oc- 

cupied a considerable part of 
the War Production Clinic held in 
New Orleans, La., on January 14 
in connection with the annual meet- 
ing of the Louisiana Engineering 
Society. The clinic was sponsor- 
ed by nine technical and profession- 
al engineering societies, including 
the American Institute of Electrical 
Engineers and the Illuminating 
Engineering Society. 

The clinic included a general din- 
ner session, addressed by L. R. 
Sanford, Regional Director of Con- 
struction, U. S. Maritime Commis- 
sion. The general session was fol- 
lowed by four separate “panel’’ dis- 
cussions in individual rooms on the 
subjects “Welding and Metal Coat- 
ing,” “Industrial Safety,” “Women 
in Industry,” and “Electrical Prob- 
lems.” 

The panel on electrical problems 
included B. Z. Segall, of the engi- 
neering department of New Or- 
leans Public Service, as chairman, 
assisted by J. M. Todd, consulting 
engineer; C. W. Ricker, professor 
of electrical engineering, Tulane 
University; M. L. Levy, electrical 
superintendent, Higgins Industries, 
Inc.; and H. J. Watling, Jr., elec- 
trical superintendent, Delta Ship- 
building Company, Inc. 

The clinic was marked by lively 
discussions on current problems 
both by the panel members and the 
others in attendance. The follow- 
ing discussion is excerpted from 
the minutes of the meeting: 

Chairman Segall introduced 
Panel members and suggested weld- 
ing as the first subject for discus- 
sion. This discussion was led large- 
ly by Mr. Watling and Mr. Levy, 
with remarks brought up occasion- 
ally by the other Panel members in 
answer to questions from the floor. 


Welding Machine Characteristics 


The use of constant potential 
machines supplying many welders, 
with resistance control at each 
man’s station was suggested. These 
may be located centrally, have bet- 
ter power factor, have lower main- 
tenance costs, and, most import- 
ant, may be obtained for immediate 
delivery, whereas others require 3 
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to 6 months. They cannot, howev- 
er, supplant individual machines 
on all jobs, have atted losses due 
to resistance control, and present 
some difficulties in distribution 
beyond the machine, as well as 
added responsibility for adjust- 
ment on each welder. 

The experience of the various 
local yards in the use of the va- 
rious types of machines was dis- 
cussed. Some have withstood the 
weather at the Delta yards better 
than others which have insufficient 
protection for stator windings. 

The load factor on welding ma- 
chines, the effect of supervision on 
this item, and the use of various 
testing methods and automatic 
measuring devices for studying and 
controlling the load factor were 
discussed. 

The use of cable in welding, the 
difficulty of obtaining cable, espec- 
ially flexible, rubber-covered was 
discussed as well as the necessity of 
storing cable to take care of rapid 
expansion and emergencies. Sub- 
stitutes and compromises were dis- 
cussed also. 

Transformer welder—recent de- 
velopments make it more useful and 
economical for many jobs. Does 
not seem popular with local men. 
Coated rod is necessary and there 
seems to be a shortage of coated rod 


at present. 

Power factor correction — this 
discussion included the location of 
capacitors, sizes to use, sizes 


available, and the switching off 
of capacitors at light load. 


Power Distribution 


Mr. Segall proposed the subject 
of power distribution within the 
plant as the next for discussion. In 
connection with this subject the fol- 
lowing items were discussed: 

Shipyard distribution systems— 
these require extreme flexibility 
and ample capacity due to rapid 
changes. 

The use of bus stock—has advan- 
tage of practically 100% salvage in 
case of changes and overload ca- 
pacity, but difficult to obtain at 
present and relatively slow to erect. 

High voltage distribution, with 
dry-type transformer within plant 
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has many advantages, 
good voltage regulation. 

Code requirements—many chang- 
es have been necessary. Require- 
ments have been liberalized. Carry- 
ing capacities are being upped 
greatly by installing exposed con- 
ductors. New closer spacing is be- 
ing allowed to reduce reactance vol- 
tage drop. 

Substitute materials — among 
others the use of copperweld con- 
ductor of Freeport Sulphur Co. 
was mentioned. Others: the use of 
iron wire conductor in job in Cuba, 
the use of copper pipe instead of 
bus stock, the use of structural an- 
gle iron as a conductor, etc. 

The subject of plant lighting was 
next discussed with the following 
items coming up for attention: 

Shipyard lighting — poor, glary 
installations in local yards claimed 
by one observer, who also asked if 
any study of production as related 
to lighting had been made at local 
yards. No answer. 

Cold cathode fluorescent — one 
speaker made many claims for 
those sources for interiors. Lack 
of sufficient information seemed 


apparent. 
New large plant will have largest 
fluorescent installation in South 


with 3200 fixtures and 35 foot 
candles average planned. 

Lack of materials—ingenuity is 
required to accomplish a lighting 
job. 





Construction Started 


On New Vepco Plant 


To meet wartime need for addi- 
tional electric power, a new station 
to be known as the Chesterfield 
power station, is now being erected 
by the Virginia Electric and Power 
Company. 

The construction work is being 
done by the Stone & Webster Engi- 
neering Corporation and when the 
new plant, to cost approximately 
$7,000,000, is completed, it will be- 
come a part of the Vepco electric 
power system through its intercon- 
nection by transmission lines with 
the company’s other major power 
generating stations. 

To facilitate construction, it has 
become necessary to extend a rail- 
road track to a point near the 
power station for the handling of 
construction material, and this sta- 
tion point has been named ‘‘Wheel- 
wright’’, dedicated to the memory of 
the late Thos. W. Wheelwright, for- 
mer president of the Old Dominion 
Iron and Steel Works and for thir- 
teen years, from 1912 to 1925, presi- 
dent of the Virginia Electric and 
Power Company. 













San Antonio Motor Shop 
Meeting War-Time Needs 


HESE illustrations give a 2 
birds-eye picture of the shop . San Antonia 
and range of work handled by San ; YATE / 
Antonio Armature Works, of San a ee ae 
Antonio, Texas. Located at 453 
North Flores Street, it is one of 
Texas’ best equipped motor and 
transformer rebuilding plants and 
now is filling a war-time need in 
preserving present equipment and 





one Avice y conserving valuable materials by 
itt 5 \Ne . making usable, old motors, gener- 
ators, and transformers which or- 

dinarily would be replaced. 

All repair and rebuilding work 
can be done in their own shop, ac- 
cording to H. S. Foster, manager. 
Facilities are available for the 
complete varnishing and baking 
processes, gas and electric weld- 
ing, machining of bearings as well 
as a large stock, complete rewind- 
ing, testing, etc. Normally, large 
stocks of materials are carried, as 
well as a variety of complete mo- 
tors, new and rebuilt. 
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Nervicme the Retrigerator 


Part 1: Compressors 


N A MECHANICAL refrigera- 

tion system, it is necessary to 
establish a flow of the refrigerant 
from one part of the system to the 
other. We must have a pressure 
difference between the high side 
of the system and the low side of 
the system, so that liquid refrig- 
erant will flow through the con- 
trol valve into the cooling unit. 
The vapor pressure in the cooling 
unit must be above the pressure at 
the inlet or suction side of the 
condensing unit, so that the low 
side vapor will leave the cooling 
unit and flow to the condensing 
unit. 

A mechanical device known as a 
compressor is used to produce this 
circulation. There are three gen- 
eral types of refrigeration com- 
pressors in use; reciprocating, ro- 
tary and centrifugal. The most 
common type is the reciprocating 
type. The rotary type is next in 
‘usage, while the use of the centri- 
fugal type is confined mainly to 
large air conditioning systems. 
We will confine our discussion to 
the reciprocating type. 

The reciprocating compressor 
gets its name from the “back and 
forth“ motion of the piston in the 
cylinder. It may consist of one or 
more cylinders whose diameter 


HIS is the first of several 
articles on electrical re- 
frigeration service based on 
the text “Simplified Training 
Course for Refrigerator Serv- 
ice Men” published by Nash- 
Kelvinator Corp. 

This course, described in 
ELECTRICAL SOUTH’S Jan- 
uary issue, is Nash-Kelvina- 
tor’s contribution to the im- 
pending manpower shortage 
with which the refrigeration 
service industry is faced. 








and number depend upon the 
amount of refrigeration or capac- 
ity desired. The length of move- 
ment of the piston in the cylinder 
(known as “length of stroke’’) 
and the number of revolutions per 
minute which the compressor 
makes, also help to determine its 
capacity. 

Whatever the source of power 


Figs. 1 and 2. Part 
names in typical 2- 
cylinder compressor. 
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of the condensing unit, its motion 
is that of rotation and is trans- 
ferred to the crankshaft. The 
crankshaft contains an arm or 
arms to each of which is fastened 
one end of a connecting rod. The 
other end of the connecting rod is 
fastened to the piston by means 
of a piston pin. The connecting 
rod and crank arm transfer the 
rotation of the crankshaft to the 
reciprocating or “back and forth” 
motion of the piston. A valve 
plate with gaskets and a cylinder 
head, close the head end of the 
cylinder and permit the passage 
in of refrigerant only through the 
suction valve port and the passage 
out only through the discharge 
valve port. 

When the piston moves away 
from the valve plate (suction 
stroke) a rarefaction or reduc- 
tion of pressure occurs. Since 
the pressure in the cylinder is 
now below that in the suction line, 
flow of refrigerant pushes open 
the suction valve and tries to 
equalize the pressure. As the pis- 
ton reverses its motion and moves 


Figure 2 


Typical 2-Cylinder Compressor 
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Fig. 3. (Above) Seal assembly for typical compressor shaft. 


—— vafhs 


<—— SEAL GASKET 


“SEAL 8 BELLOWS ASSY 


\ 


&———SEAL COVER 


——— 


Fig. 4. (Right) Seal in place; and principal piston parts. 


toward the valve plate (compres- 
sion stroke) it increases the pres- 
sure which forces the suction 
valve closed. Further compres- 
sion, as the piston gets closer to 
the valve plate, opens the dis- 
charge valve and forces refriger- 
ant into the discharge line at 
the high side pressure, In other 
words, the suction stroke fills the 
cylinder with vapor and the com- 
pression stroke compresses it and 
forces it out of the cylinder, the 
valves being actuated by pressure 
differences only. 

Refrigerating systems of the 
compression type are gas tight so 
that refrigerant cannot escape or 
air enter. Therefore, a system re- 
peats again and again a certain 
series of operations; vaporizing, 
compressing, condensing; to pro- 
duce freezing and cooling. The 
compressor is that part of the sys- 
tem which establishes a flow of 
the refrigerant and enables it to 
absorb heat at the cooling unit 
and dissipate heat at the con- 
denser. 

Figures 1 and 2 illustrate a 
typical two cylinder, reciprocat- 
ing compressor. The _ student 
should at this time become fami- 
liar with the various compressor 
parts, their names and locations. 
Note particularly the location of 
cylinders, crankshaft, pistons, 
connecting rods, cylinder head, 
suction and discharge valves and 
crankshaft seal. The most com- 
mon type of reciprocating com- 
pressor has the cylinder block 
and crankcase cast as one piece 
with a removable bottom plate for 
the installation or removal of the 
connecting rod or piston. Another 
type of small compressor has the 
crankcase and cylinder block cast 
as two separate parts (no bottom 
plate is used). 


As leak-proof joints are abso- 
lutely essential, the various parts 
are bolted together with paper, 
lead or composition gaskets be- 
tween the surfaces. Make-shift 
gaskets are not recommended as 
gaskets manufactured specifically 
for refrigeration work are, for the 
most part, specially treated and 
moisture free. 


Compressor Parts 


In the early stages of refrigera- 
tion, manufacturers of condens- 
ing units had a major difficulty 
to overcome—the problem of seal- 
ing a moving crankshaft at the 
bearing where the shaft extends 
outside of the compressor body. 
The shaft must revolve, of course, 
and yet not allow refrigerant to 
escape (when there is a pressure 
within the crankcase) or air to 
enter (when the pressure in the 
crankcase is below “O” lbs.). 

After considerable research and 
experiment, a bellows type seal 
was developed (Fig. 3) which 
eliminated the greater percentage 
of trouble at this bearing. The 
bellows type seal has been made 
in two general types, the produc- 
tion seal and the replacement seal. 
In recent years, the replacement 
seal has been used extensively in 
original production as well as re- 
placement. The differences be- 
tween the two are that the pro- 
duction seal seats against a pre- 
paid surface on the crankshaft 
itself, whereas the replacement 
seal has a separate seat which 
along with a gasket, fits over the 
crankshaft. The flanged end of 
the bellows assembly is held in 
place between the outer end of 
the crankcase cover plate and 
seal cover plate. The seal face at 
the other end of the bellows as- 
sembly is held firmly against the 
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Piston 
Piston pin 


seal seat ring or crankshaft 
shoulder by a spring which is part 
of the bellows assembly. 

The pistons used in the major- 
ity of condensing units are made 
from the best grade of cast iron 
obtainable. The iron selected is 
chosen for uniform texture and 
long wearing qualities. Pistons 
are carefully machined, polished 
and fitted to the cylinders at very 
close tolerances. Precision manu- 
facturing and the close limits of 
the finished piston allow many 
manufacturers to eliminate the 
piston ring from their assembly. 

The best piston pins are made 
of nickel-alloy steel, case-harden- 
ed and ground to extremely close 
tolerances. Several different me- 
thods are used to secure the pis- 
ton, pin and rod. Some manufac- 
turers clamp the pin tightly in the 
rod with the moving bearing sur- 
face in the piston; others have a 
bushing in the connecting rod and 
allow the pin to float freely in 
both piston and rod. Another de- 
sign has the pin held solidly in 
the piston. Connecting rods are 
usually made of high grade cast 
iron or drop forged steel. 

Crankshafts are usually made 
of high grade alloy steel forgings 
with large oil-hardened bearing 
surfaces. Crankshafts are equip- 
ped with counterweights and are 
carefully balanced to _ insure 
smooth and vibrationless compres- 
sor operation. You will occasion- 
ally find what is known as an ec- 
centric shaft and connecting rod 
strap assembly which is a differ- 
ent application of the crankshaft 
principle. This assembly is usu- 
ally made up of three parts; the 
main shaft, over which an eccen- 
tric is fitted, and the outer eccen- 
tric strap. 

The main bearings of a crank- 
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shaft are located at the front and 
back of the crankcase. The bear- 
ing at the flywheel end operates 
in the crankcase cover; the other 
end operates in the casting of the 
crankcase and usually has a hard- 
ened steel ball located in the end 
plate to take the thrust. 

As the compression stroke of 
the piston is completed and nearly 
all of the compressed vapor has 
been discharged from the cylinder, 
the pressures in the cylinder 
reaches a point where it becomes 
less than the discharge pressure, 
plus the discharge valve spring 
pressure, and the valve spring 
closes the discharge valve. The 
piston then starts on the down, 
or suction stroke. The lowering 
of the piston lowers the pressure 
inside the cylinder. When this 
pressure becomes less than the 
pressure in the suction line, refrig- 
erant vapor flows from suction 
line to cylinder, the pressure dif- 
ference causing the suction valve 
to open. 


Top of Valve Plate 
(Discharge. Side) 





» Bottom of Plate 
(Suction Side) 


Fig. 5. Top and bottom views of 
typical valve plate. 


There are many different me- 
thods of suction gas entrance to 
the compressor cylinder. Over a 
period of years, manufacturers 
have made improvements result- 
ing in increased compressor effic- 
iency by changing compressor de- 
sign at the suction port. On some 
models, the suction port is in the 
cylinder sleeve and the refrigerant 
enters the cylinder through this 
port. The suction valves in some 
compressors are located in the 
heads of the pistons and in this 
type the refrigerant enters the 
compressor crankcase from the 
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suction line and is drawn from 
there, through the suction valve 
and into the cylinder. In other 
compressors the gas from the suc- 
tion line enters the suction cham- 
ber and goes from there to the 
cylinder head which has passages 
to the suction valves. This con- 
struction decreases oil pumping 
and adds greatly to the service- 
ability. 

At the end of the suction stroke, 
the pressure in the cylinder ap- 
proximately balances with the 
suction line pressure, the suction 
valve closes and the piston again 
starts on the compression stroke. 

The raising of the piston com- 
presses the gas in the cylinder 
until the pressure is sufficient to 
open the discharge valve and the 
cycle is repeated, On most late 
models, suction valves and dis- 
charge valves are assembled to a 
removable plate. (See Fig. 5.) 
Servicing these most important 
parts is a simple operation. The 
valves are usually made of thin 
steel and are referred to as “discs” 
or “reeds” depending upon their 
shape or _ construction. These 
valves must seat properly or the 
compressor will be inefficient. 

The discharge valve is the divid- 
ing line between the high and low 
pressure sides of the system. 
Nearly all refrigerant gases are 
discharged from the cylinder by 
the compression stroke of the pis- 
ton, through the discharge valve 
to the condenser. This valve func- 
tions to permit the compressed 
gas to enter the condenser during 
the operating cycle and it must 
also prevent gas leaking back into 
the cylinder chamber. Most valve 
plates are fitted with a spring ar- 
rangement retaining the valve 
reed. This allows a normal lift 
of the reed fer the passage of gas. 
In the event of oil slugging how- 
ever, the springs allow the valve 
to lift much higher to help pre- 
vent reed breakage by the slug- 
ging oil. 

The cylinder head is placed 
above the valve plate and both 


Suction 
Valve 
Guide 


Suction 
Valve 





Fig. 6. Cross section of typical com- 
pressor suction valve in piston head. 
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Fig. 7. (Above) Compressor suction 
valve under valve plate. 
Fig. 8. (Below) Compressor suc- 


tion port in cylinder wall. 





cylinder head and valve plate are 
heid to the compressor body by 
bolts or studs. Gaskets are used 
between the machined top of the 
compressor body and the valve 
plate and between the top of the 
valve plate and the cylinder head. 
Some cylinder heads are made 
with the service valve body cast 
as a part of the head. However, all 
of the older models and many late 
models use a _ separate service 
valve. With this type, the dis- 
charge service valve and a gasket 
is bolted to the cylinder head. 
Usually a two-way valve is used 
with a plugged opening provided 
for the installation of a pressure 
gauge. 

All gases compressed in the cyl- 
inder are forced through the dis- 
charge valve into the cylinder 
head, through the discharge serv- 
ice valve and then to the conden- 
ser by a connecting line. The op- 
eration of the two-way service 
valve is as follows: “Turn out to 
open valve (all the way to the left 
or counter — clockwise) remove 
the gauge plug and screw in a 
pressure gauge if a reading is de- 
sired. Turn in one turn (to the 
right or clockwise) to obtain a 
gauge reading.” The suction serv- 
ice valve is usually mounted on 
the side of the compressor, cover- 
ing the suction port. These are 
sometimes made as a part of the 
suction port plate casting, how- 
ever, the majority of the older 
models and many of the later 
models are made with separate 
service valves, bolted to the suc- 
tion port with gasket between the 
body and the valve flange, 

The flywheel is secured to the 
protruding end of the crankshaft 
or eccentric,shaft. The hub of the 
flywheel is usually tapered and 








grooved for a Woodruff key. This 
wheel fits over the corresponding: 
tapered and grooved end of the 
crankshaft and is held in place by 
a lockwasher and nut on the 
threaded end of the shaft. Most 
flywheels are designed for V-belt 
drive and therefore are made with 
a groove around the outer circum- 
ference to fit the standard V-belt. 
The motor pulley is made with a 
V-groove also to match the fly- 
wheel. The diameters of the 
motor pulley and flywheel deter- 
mine the speed of the compressor. 


Lubrication 


The moving parts of most con- 
ventional type reciprocating com- 
pressors are lubricated by the 
splash system. Oil dippers or oil 
“slingers” as they are sometimes 
called, are fastened to the crank- 
shaft. This throws the crankcase 
oil up to the piston and pin bear- 
ing, the cylinder wall, crankshaft 
bearing and seal. One of the most 
important points for a service man 
to remember is to check the 
amount of oil in the crankcase of 
an open type compressor. After 
the unit has been operated for a 
few cycles, attach a compound 
gauge to the suction service valve 
then close the suction service 
valve, The unit should be pumped 
down to balance pressure (“O” on 
the gauge) then stopped. Allowa 
few minutes before removing the 
oil filter plug (usually found on 
the side of the compressor body). 
The oil level can be measured. 
Manufacturers of condensing 
units in nearly every case, issue 
instructions as to the proper oil 
level required for each model. It 
is quite important to use only the 
oil specified by the manufacturer 
for that particular unit and re- 
frigerant. 

Unused oil should be kept in 
sealed containers. Refrigerant oil 
should not be exposed to the air 
longer than necessary. 

When checking over a compres- 
sor, look for traces of oil around 
the unit and at the various com- 


Discharge valve 
guide 


Discharge valve 


pressor joints. If there is an in- 
dication of oil around the gasketed 
parts there is a possibility of a 
refrigerant and an oil leak at that 
part. Check for refrigerant leak 
as prescribed for that refrigerant. 
Check closely for oil on the crank- 
case exterior near the seal, In 
many cases, leaks mag be correct- 
ed by tightening the bolts or 
studs. 

In the event of a continued oil 
leak around the seal, it is advis- 
able to replace the seal. It is ab- 
solutely necessary in case of a 
continued gas leak. 

Most manufacturers of compres- 
sors have developed replacement 
seals. Installation is quite sim- 
ple as it is not necessary to re- 
move the crankshaft for machin- 
ing or lapping the seal seat. The 
auxiliary seat ring, held in place 
by a gasket, is slipped over the 
end of the shaft and against the 
original shaft shoulder to estab- 
lish a new face or bearing sur- 
face. Seal manufacturers supply 
an installation instruction sheet 
with each replacement seal. 

Occasionally a seal becomes 
noisy. It produces a squealing 
and squeaking noise. If this oc- 
curs, first check the crankcase to 
see if it is low in oil. If so, add 
oil and force some oil from the 
outside along the crankshaft be- 
tween the shaft and seal cover 
plate to the inside of the bellows. 
If the noise does not stop, replace 
the seal. 


Compression Inefficiency 


An inefficient compressor is one 
in which either or both the suction 
valves or discharge valves leak. 
Both suction and discharge valves 
must seat properly to insure effic- 
ient operation and a compressor 
that is functioning up to its ca- 
pacity. The symptons of ineffic- 
iency vary with the extent of the 
trouble. A_ slightly inefficient 
compressor will run more than 
normal, but refrigeration will be 
normal. The more inefficient a 
compressor becomes the more it 
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Fig. 10. Early compressor discharge plate. 
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will run and the less will be 
the refrigerating effect. The end 
result of a very inefficient com- 
pressor is almost continuous run- 
ning and little or no refrigeration. 

Certain styles of rotary com- 
pressors depend upon an oil seal 
for compressor efficiency. If the 
oil is low in these compressors, 
the compression loss is so great 
that they do not refrigerate well. 
When the oil level is restored to 
normal the compressors then re- 
gain their normal efficiency. A 
badly worn compressor will still 
be inefficient in spite of a normal 
oil level. 

To check for compressor in- 
efficiency: A compressor should 
be warm when testing for effic- 
iency as a cold compressor is not 
operating at its greatest effic- 
iency. Turn the compressor fly- 
wheel around by hand. A defi- 
nite compression should be noted, 
however, upon turning over the 
top of the compression stroke, 
there should be no tendency of 
the flywheel to follow around. If 
it does follow around, a discharge 
valve leak is indicated. As a 
further test, close in (all the way 
to the right) the compressor suc- 
tion service valve. Start the mo- 
tor and with as little oil pump as 
possible, pump a vacuum. The 
rapidity with which the compres- 
sor can pump this vacuum further 
determines its efficiency. In gen- 
eral, a good compressor will pull 
down to 26” or 28” of vacuum if 
pumping oil or 23” to 26” of vac- 
uum if not pumping oil. 

A further test is to start the 
motor with a pressure gauge in 
place on the discharge service 
valve. Turn in (all the way to the 
right) the discharge service valve. 
Pump a pressure of 150 to 200 lbs. 
into the gauge. The rapidity with 
which the compressor can pump 
this pressure determines its effic- 
iency. Unless the compressor can 
pump this pressure, it is ineffic- 
ient. While performing this op- 
eration, the pressure gauge should 

(Continued on page 52) 


Fig. 9. Section of compressor discharge plate. 








Service Training is Promoted 
Manpower Shortage 


To Meet 


HE PROBLEM of training per- 
sonnel for the servicing of 
electrical appliances is receiving 
considerable attention in practic- 
ally every trade center throughout 
the South. In many localities, elec- 
tric utility company sales execu- 
tives have taken an active part in 
the development of service training 
programs; in others, appliance 
dealers, now dependent upon serv- 
ice work almost entirely, have 
taken the initiative and are arrang- 
ing aprentice training in this field. 
The following reports provide a 
general picture of the steps that 
are being taken to replace trained 
personnel in the service field. 


* * * 


NEW ORLEANS, LA.—A plan 
for training utility representatives 
in repairing and servicing appl- 
ances so that these in turn can pass 
this training along to dealers and 
their repair and service men has 
been worked out by utility and dis- 
tributor representatives at New 
Orleans. 

The plan provides for a two weeks 
training course, planned tentatively 
to start February 8 and was con- 
ceived at a meeting of utility rep- 
resentatives of Louisiana and Miss- 
issippi in New Orleans, January 8. 

Attended by representatives of 
the Louisiana Power and Light 
Company, the Mississippi ower 
and Light Co., and New Orleans 
Public Service, Inc., the meeting 
designated E. N. Avegno, manager 
of the dealer sales division of the 
New Orleans utility, as coordinator 
of plans for the appliance and serv- 
ice training school. 

Mr. Avegno described the school 
as a cooperative effort of the util- 
ities with distributor cooperation. 
The distributors will be asked to 
supply some of the instructors. It 
will have an advantage over such 
schools that are being conducted by 
manufacturers because it will deal 
with servicing of all types and 
makes of appliances. 

“We hope to train a large repre- 
sentation of the utility personnel 
so that these in turn may train 
the dealers or their repair forces 
in the smaller communities of 
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= 
Louisiana and Mississippi,” Mr. 
Avegno said. 

The shortage of repair and serv- 
ice personne) for appliances is il- 
lustrated by the situation in New 
Orleans where the group of appli- 
ance dealer and_ service places 
which have been trained and classed 
as Certified Electric Appliance Re- 
pair shops has decreased from 32 
to 20. 

Many of these have good repair 
staffs, but to qualify for this cer- 
tificates, which is issued by New 
Orleans Public Service, service 
places must be equipped to repair 
and service all tyes and makes of 
all appliances. This is the result of 
a training school conducted by the 
New Orleans utility. 

* * * 


KNOXVILLE, TENN. — Some- 
thing new in an electrical appliance 
servicing school was conducted 
here recently. Successful service 
men unselfishly took turns on dif- 
ferent nights in giving demonstra- 
tions and answering questions of 
trainees. 

The school does not cover only 
one line of appliances, but is based 
on general practice for all lines. It 


is not only for those already em- 
ployed in service work but for any- 
one who would like to learn servic- 
ing and qualify for a job. 

It not only means an exchange 
of practical ideas by service men, 
but helps with the problem of get- 
ting replacements for men who go 
to war. 

The school’s slogan is “Keep ’Em 
Working.” The first school was 
conducted throughout November 
and December at the City Power 
Board’s Leisure House, where there 
is a model kitchen on a stage and 
other facilities for demonstrations. 
Jack Goans, dealer-coordinator for 
the Power Board, made arrange- 
ments for another school to start 
Feb. 22. 

A letter sent to all electrical] deal- 
ers, contractors and service men in- 
vited them to “present any unusual 
problems you may have at these 
meetings.” 

Among service men who gave 
demonstrations at the first school 
were: 

L. C. Evans, of Sterchi Bros., 
water heater installation and serv- 
icing; C. R. Curtis, Woodruff’s, 
range testing and servicing; J. I. 





Houston French, service manager at Fowler Brothers, Knoxville, gives 
a demonstration at the Appliance Servicing School recently conducted 


in Knoxville. 


On the blackboard is the school’s slogan. 
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Case, S. H. George & Sons, ques- 


tions and answers on range prob-, 


lems; Houston French, Fowler 
Bros., ranges and refrigerators; 
H. N. Lindsey, Woodruff’s domestic 
refrigeration; R. C. Turner, Wood- 
ruff’s, commercial refrigeration; 
A. B. Stewart, Woodruff’s, general 
knowledge a service man needs. 
There were also manufacturers’ 
representatives and specialists from 
the City Power Board, the Tennes- 
see Valley Authority, and the Uni- 
versity of Tennessee Extension 
Service. 

Mimeographed suggestions for 
servicing have been distributed at 
classes. Many were compiled by 
Dealer-Coordinator Goans. 

“We realize there will be new 
service men coming in to dealers,” 
said Mr. Goans. “We will need 
their help and in turn we could 
help them. We worked out infor- 
mation for the service man, under 
‘Helps for the Service Men,’ which 
is passed on to the service man. 

“As an example, if a service man 
should be called to service an open 
coil unit on an electric range and 
this unit happens to be burned in 
two, and the proper replacements 
are not available, then a very good 
job could be made by first cleaning 
the ends of the wire with a good 
cleaner. After the ends of the wire 
are cleaned, take the ends of the 
coil and mesh them two turns, see- 
ing that they have proper contact. 
Then sprinkle a good soldering flux 
or powder on the ends of the coil, 
turning on the current for aprox- 
imately one minute. 

“This will give an electric weld 
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This demonstration board, designed by L. B. Pierson, sales coordinator 
of the Knoxville power board, has proved most advantageous as a means 
of teaching customers the fundamentals of home wiring and how they 
ean keep their appliances operating properly under wartime conditions. 


that will tide the customer over 
for many months. We insist that 
when a job of this nature is com- 
pleted, the service man tell the cus- 
tomer that as soon as new replace- 
ments are available he will call her 
and find out if she would like to 
have new replacements made.” 


* * * 
BIRMINGHAM, ALA. — Two 


plans have been followed in Bir- 
mingham to obtain replacements 


J. W. Goans, dealer coordinator of the Knoxville Electric Power and 
Water Board, who took an active part in the Knoxville Appliance Serv- 


icing School. 


He looks over the service file with Miss 


Geneva Cox. 
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for the appliance service trade. One 
service firm having a large volume 
of service business has employed a 
considerable number of women for 
basic training in the repair of 
small appliances. Many of those 
who have completed the apprentice 
period have found employment with 
this and other service firms. The 
other plan includes vocational train- 
ing in high schools for boys of 16 
and 17 years of age. This plan is 
sponsored by the department of vo- 
cational training of Birmingham 
public schools. 

This apprentice training plan op- 
erates as follows: students are care- 
fully selected from fifth or sixth 
semesters who are not so much 
concerned with what they will earn 
now as they are with the opportun- 
ity for learning. 

Students will attend school ap- 
proximately one-half each day car- 
rying two regular major topics; 
English and Mathematics, prefer- 
ably, and having in addition two 
periods per day in school on refrig- 
eration, explained below. The after- 
noon will be spent (minimum of 
three hours) with one of the refrig- 
eration dealers in Birmingham who 
have agreed to take the student in 
for work or practical training and 
pay him a small wage per hour 
with an increase each semester. 
This would assure the dealer of 
trained assistants full time during 
the peak or summer months and the 
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student of a summer full time job. 
The pay for the summer time work 
would be worked out by the dealer 
and the student on a mutually 
agreeable basis. 

The two periods of study per 
day on refrigeration would include 
a period each day in electricity, cir- 
cuits, switches, motors, etc., and one 
period per day in fundamentals and 
theory of refrigeration, taught by 
a factory trained refrigeration 
man from one of Birmingham’s in- 
dustries. The student wiil earn, as 
usual, four and one-half high school 
credits per semester. 


* * * 


CHATTANOOGA, TENN.—The 
servicing of electrical appliances 
has not presented a serious prob- 
lem as yet in Chattanooga. The 
large appliance service staff main- 
tained by the Electric Power Board 
has been able to meet all demands 
up to the present time. 

The Electric Power Board oper- 
ates a large and splendidly equip- 
ped appliance repair shop, staffed 
by twenty men, and providing 24- 
hour service. While the department 
has lost some men to the draft, and 
is expecting to lose others later, 
Percy Varner, superintendent, has 
been able to maintain practically a 
full complement of servicemen. 


When it is remembered that more 
than 52 per cent of the electric users 
of Chattanooga own electric ranges 
and a much greater percentage de- 
pend entirely upon electric refrig- 
eration, the importance of prompt 
repairs when appliances get into 
trouble will be appreciated. 

Of the more than thirty concerns 
which have been selling electrical 
appliances in Chattanooga, only 
three have employed their own serv- 
ice men. The bulk of appliance re- 
pairs have been handled by the Elec- 
tric Power Board. The Board car- 
ries a large stock of parts for all 
makes of appliances and has facili- 
ties for complete overhauling of any 
domestic jobs. 

The number of calls for service 
has been increasing steadily. As 
many as 2300 calls have been re- 
ceived in a month and the daily peak 
may go as high as 200 calls. 


* * a 


DALLAS, TEXAS — To Ray 
Dixon and H. H. Owen, of the com- 
mercial department of Dallas Power 
& Light Co., Dallas, Texas, goes 
much of the credit for a course in 
electric appliance repairing added 
by Dallas Public Evening School, in 
September, 1942. 

Walter J. Schiebel, director of 
the Evening Schoo.s and principal 


of N. R. Crozier Technical High 
School, where the evening classes 
are held, believes in teaching only 
practical courses for which there 
is a demand by business people of 
the city. When Mr. Dixon went to 
him with a request for the appliance 
repair course, Mr. Schiebel’s first 
act in regard to it was to check 
with electrical men and others, who 
quickly convinced him that such a 
course could be quite practical and 
that students would be benefited in 
both wartime and peace-time pur- 
suits. 

To justify the expenditure of the 
tax payers’ money, however, he felt 
that the course should be started on 
a small scale, with the idea in mind 
that the classes would grow if there 
was a definite need; and once estab- 
lished, should be of benefit at the 
close of the war in readjusting men 
and women. This is the long-range 
viewpoint. The classes include two 
two-hour periods each week, and tui- 
tion of $8 per semester of 16 weeks 
is charged. 

“In the course we took up prac- 
tically every type of small appli- 
ance except radio,” Mr. Owen re- 
ports, “including electric irons, 
toasters, roasters, waffle irons, buzz 
fans, mixers, vacuum Cleaners, 
clocks, trains, hair driers, heating 

(Continued on page 49) 


Heavy appliance repair shop of the Electric Power Board of Chattanooga. 
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Guide for Overloading 
Transformers and Regulators 


HE PRESENT war situation 

in our country is such that 
those industries not directly en- 
gaged in war production must op- 
erate on a minimum supply of 
critical war materials. Even this 
minimum has been cut from month 
to month and is rapidly approach- 
ing zero. To the utility industry 
this means no new equipment ex- 
cept for war industries. The sit- 
uation must be met by overload- 
ing existing equipment beyond 
peace-time standards and by se- 
lecting new designs based, not on 
economic life, but on maximum 
output from the minimum amount 
of critical materials. 

It was to meet this situation 
that members of the Transformer 
Subcommittee of the AIEE pro- 
posed at an informal meeting on 
May 13 of last year to issue a 
special report on “Guides for Op- 
eration of Transformers.” It was 
hoped that such a report could 


*Mr. Oldacre is chairman of the Trans- 
former Committee, of the American Institute 
of Electrical Engineers. This discussion was 
presented at a joint meeting of the Electrical 
quipment Committee and the Transmission 
and Distribution Committee of the Edison Elec- 
tric Institute, in Cincinnati, October 19, 1942. 


By M. S. Oldacre* 


gather together and summarize 
the best available information on 
overloading of transformers and, 
at the same time, clarify and cor- 
rect some of the misleading and 
conflicting ideas that had already 
been given to the industry. 
Through the concentrated effort 
of the working group of the com- 
mittee, the report was completed 
and presented at the summer con- 
vention of the AIEE, all within 
six weeks of the first informal 
discussion, and has since appear- 
ed in the September issue of 
Electrical Engineering. 

The report represents a compro- 
mise of views of engineers from 
both the manufacturing and the 
operating fields of the industry. 
It will permit considerably more 
loading than was thought proper 
in the past, but it is considered 
safe for immediate general use. 
Care has been taken to point out 
some of the limitations and cau- 
tions that should be observed in 
applying overloads to transform- 
ers and regulators, as many of 


the characteristics that have need- 





R 8 


a 8 
TIMES RATED LOAD 
a 3 


eg 


NORMAL TRANSFOQMER CAPABILITY 


TIMES RATED LOAD 
g 
NORMAL TRANSFORMER CAPABILITY 


1.05 


g % 





LOAD FACTOR - PERCENT 


TwaTER-COOLED! 
TRANSFORME 





gS 8SSS8 
LOAD FACTOR - PERCENT 





100 
5 0 6 DB WwW ° 


° 


COOLING - 
AMBIENT TEMPERATURE OEG. CENTIGRADE 


DEG. CENTIGRADE 


Fig. 1. Transformer and regulator capabilities for 
normal life expectancy. 
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OURATION OF EMERGENCY LOAD - HOURS EMERGENCY 


ed little consideration in past nor- 
mal operation may become of ex- 
ceedingly great importance in 
overloading. 

The transformer loading prob- 
lem can be approached from sev- 
eral points of view: 


1. Carrying more load on exist- 
ing units without change in the 
cooling facilities of the transform- 
er and (a) still obtain normal 
life expectancy of the transform- 
er, or (b) with some sacrifice of 
the life of the transformer. 

2. Csrrying more load than 
normal design practices on either 
existing or new transformers by 
adding supplemental cooling facil- 
ities and (a) still obtain normal 
life expectancy of the transform- 
er, or (b) with some sacrifice of 
the life of the transformer. 


It seems in most cases that 
supplemental cooling is the usual 
solution to obtain more capacity, 
but by taking into account the 
conditions actually existing, con- 
siderably more load may often be 
carried without adding anything 
to the cooling equipment. 

The phrase “normal life expect- 
ancy” was used in the report to 
designate the life of the trans- 
former that should be obtained if 


10 12 1s 
TIMES RATED LOAD 


Fig. 2. Emergency load capability of self-cooled 
transformers larger than 500 kva. 
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OURATION OF EMERGENCY LOAD - HOURS EMERGENE 


Y TRANSFORMER CAPABILITY 


t] ! 


TIMES RATED LOAD 


Fig. 3. Emergency load capability of water-cooled 
transformers larger than 500 kva. 


the unit is operated at rated load 
and temperature conditions in ac- 
cordance with the ASA Standards 
for Transformers C-57 and the ac- 
companying guides for loading 
transformers. 

A little explanation of the basis 
of rating may be in order, as the 
information in the standards and 
in the interim report does not 
seem to be fully understood. First, 
the rating of a transformer in- 
cludes the load that can be car- 
ried with a specified temperature 
rise, usually 55° C. for oil-im- 
mersed transformers. No refer- 
ence to the ambient temperature 
is included in the rating, but in 
the guides for operation it is 
stated that the load that can be 
carried (this is the “load capabil- 
ity” mentioned in the report) is 
determined by the ambient tem- 
perature. Furthermore, normal 
rated load can be carried continu- 
ously provided the temperature of 
the cooling air at no time exceeds 
40° C. and the average tempera- 
ture during any 24-hour period 
does not exceed 30° C. This means 
that at rated load and average 


2 4 6” 
DURATION OF EMERGENCY LOAD - HOURS 


ambient the hottest-spot tempera- 
ture will be 95° C., assuming 55° 
C. rated rise and 10° C. hottest- 
spot allowance. 

Recently, there seems to have 
been a tendency by some engineers 
of the manufacturing companies 
to interpret this rating as being 
based on a steady ambient of 30° 
C. without permitting any aver- 
aging of the daily temperature to 
obtain the daily average ambient 
of 30° C. If this flat 30° C. am- 
bient were recognized, we would 
have a further limitation on the 
output of our transformers. 

With the 95° C. as a starting 
point for normal life expectancy, 
operation at higher temperatures 
will cause a decrease in the life 
of the transformer as determined 
by the tensile strength of the in- 
sulation. The controversial ques- 
tion has been and still is: how 
much decrease in life will occur 
at increased temperatures. The 
data published by the late L. C. 
Nichols in 1934 and that by V. M. 
Montsinger at various times, are 
referred to very frequently. More 
recent test data as referred to in 


TRANSFORMER CAPABILITY 
TIMES RATED LOAD 


Fig. 5. Emergency load capability of self-cooled transformers (500 
kva or less) and of regulators. 
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TRANSFORMER CAPABILITY 
TIMES RATED LOAD 


Fig. 4. Emergency load capability of forced air-cooled 
transformers larger than 500 kva. 


the report still were not in entire 
agreement but the Transformer 
Subcommittee agreed, as a com- 
promise of the various views, on 
the time and temperature given 
in the report as the values which 
would cause a moderate loss in 
life of the insulation. “Moderate 
loss” of life was considered to be 
not more than 1 per cent of the 
normal life for each emergency 
operation for the length of time 
and corresponding temperature 
given in Table I. It was believed 
by most members of the commit- 
tee that the 1 per cent is a high 
figure. 

The report first considers the 
increased output for normal life 
expectancy. This offers more pos- 
sibilities than usually recognized. 
Next is considered emergency load- 
ing with moderate sacrifice of life. 

By proper allowance for low am- 
bient temperature, and for low load 
factor, along with design charac- 
teristics and installation limita- 
tions, peaks as high as 145 per cent 
of nameplate rating can be carried 
without appreciable sacrifice of 
normal life expectancy. The various 
rules covering allowances for am- 
bient and load factor are combined 
very conveniently in Fig. 1. 

The normal rating of a trans- 
former may be further increased by 
the addition of supplemental cooling 
in the form of fans, water spray, 
or external oil coolers. Because of 
the wide differences in individual 
transformers, increased ratings 
based on _ supplemental cooling 
should be applied only after careful 
consideration of each case. Al- 
though it might be possible in one 
case to increase the permissible out- 
put by as much as 66 2/3 per cent, 
still in other cases, particularly in 
older transformers, the net gain 
might be very small. There are so 
many variables involved in extensive 
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overloading that it is advisable to 
check each case with the manufac- 
turer. 

The permissible overload in all 
cases is dependent on the character- 
istics of the individual transformer, 
such as the ratio of copper loss to 
iron loss and the physical limita- 
tions of the parts of the trans- 
formers such as bushings, leads, and 
soldered connections. 

For emergency loading with 
moderate sacrifice of life expect- 
ancy, the limiting factor is the rate 
of deterioration of the winding in- 
sulation at the hottest-spot temper- 
ature of the windings as discussed 
a little earlier. Table I of the re- 
port shows temperatures and load 
durations which are the basis of 
emergency loading. 

For comparison, Table I-A shows 
the same table with comparable 
hottest-spot temperatures from C-57 
Guides for Loading Transformers. 

Table II shows the time-tempera- 
ture information of Table I con- 
verted to a form that will apply to 
the average transformer in a more 
usable form. Again for comparison 
with C-57 data, Table II-A shows 
short-time emergency overloads 
for transformers rated above 500 
kva from both the Interim Report 
and C-57 Guides for Loading Trans- 
formers. This shows the margin of 
increased loading made available 
by consideration of emergency 
loading with moderate sacrifice of 
life expectancy. 

The first table of permissible 
loading applies to transformers 
larger than 500 kva, while Table 
III applies to transformers rated 
500 kva and below and to regula- 
tors. 

The permissible overloading 
based on low ambients and load fac- 
tors may be combined with these 
emergency hottest-spot temperature 
limitations. For convenient use the 
combined data are given in the form 
of charts. 

Fig. 2 shows the curves for self- 
cooled transformers iarger than 500 
kva. For example, a 4-hour emer- 
gency load following full load at 
30 C ambient has a permissible 
peak of 150 per cent rated. 

Similar charts were made for 
other types of transformers: Fig. 
3, water-cooled; Fig. 4, forced-air- 
cooled; and Fig. 5, small transform- 
ers and regulators. The charts all 
have the same general form but 
each covers a specific type of trans- 
former. 

One point not covered in the re- 
port is the possibility of year-round 








Taste 1, Temperatures For SHoat-Time 
Emercency Loaps with Moperate Loss 
oF Lire oF INSULATION 


Hottest-Spot Temperature, 


Duration of ' 
Degrees Centigrade 


Load, Hours 


Taste 1A. Guipes FoR OVERLOADING TRANS- 
ForMERS—LimiTING Hottest Spot 
TEMPERATURE 
Comparison of Interim Report with C-57 
Duration Limiting Hottest-Spot Temperature—C 

of Load- Interim Report C-57 
Hours Emergency 
137 
130 
125 
120 
110 


Emergency Recurrent 

115 110 
110 105 
105 95 
Tasie 2. SHorRT-Time EMERGENCY OVERLOADS 
For TRANSFORMERS RATED Apove 500 Kva® 

(Times Rated Load) 
Say - ‘ooled and Forced-Air- 

Duration ed Cooled 


'er-Cool, 
of Load, Following Following Following Following 
‘ours Full Load No Loadt Full Load No Loadt 


2.0t 
1.7 


1 1.9 
2 1.7 
4 1.5 
8 1.35 1.45 
24 1.25 1.25 1.15 
* Special consideration should be given to instal- 
lations involving exceptional heavy-current designs. 
% Values for operation “Following No Load” are 
on the basis that the transformer has been excited 
for at least several hours’ time prior to application 
of the load. The loads that can be carried follow- 
ing partial load can be determined with sufficient 
accuracy by direct interpolation. 
t It is considered that two times rated load is the 
maximum that should be carried, regardless of time, 
without special consideration. 


Taste 2A. SHort-Time Emercency Over- 
Loaps, SetF-CooLep AND WarTer-CooLep 
TRANsFoRMERS RATED ABOVE 
500 Kva. 
a of Interim Report with C-57 
Times Rated Load 
ri Following Full Load Following No Load 
‘ours = Interim C-57 Interim C-57 
1 1.9 2.0° 
2 1,7 
4 1.5 
8 1.35 
a“ 1,25 
* Tt is considered that two times rated load is the 


maximum that should be carried regardless of time 
without special consideration. 


Tasre 3. SHort-Time Emercency Over.oaps 
Fon TRANSFORMERS RaTep 500 Kva AND 
Be.ow,® AND For REGULATORS 


(Times Rated Load) 


Transformers 
-Duration 500Kva and Below Regulators 
Load, Following Following hey pe Following 
‘ours Full Load .No Loadt Full Load No Loadt 


1 1.7 19 ry 
2 


5 


1.5 
14 
1.3 
1.2 


1.2 


* Special consideration should be given to instal- 
lations  tavielon exceptional heavy-current designs. 
t Values for operation “Following No Load” are 
on the basis that the transformer has been excited 
for at least several hours’ time prior to application 
of the load. The loads that can be carried follow- 
ing partial load can be determined with sufficient 
accuracy by direct interpolation. 
t It is considered that 1.5 times rated load is the 
maximum that shoul carried, regardless of time, 
without special consideration. 








increase in loading based on con- 
sideration of year-round ambients. 
In other words, there is the possi- 
bility of balancing high operating 
temperatures of one part of the 
year against the low operating tem- 
peratures of the other part of the 
year to give normal life consump- 
tion for the year. Several papers 


ELECTRICAL SOUTH for FEBRUARY, 1943 


have been presented at the AIEE 
meetings that have attempted to 
justify increased loading on such a 
basis. Some of us have just about 
reached the conclusion that these 
studies have been based on insuf- 
ficient climatological data. Con- 
siderabbly more thorough analysis 
of climatological data is necessary 
before average yearly ambients can 
safely be used as a basis of rating. 


Conclusion 


The principles and facilities for 
safely overloading transformers as 
described in this report may be 
applied to existing or to proposed 
new equipment, and should be ef- 
fective in the conservation of war 
materials. Full consideration should 
be given to the many cautions and 
limitations covered in the report. 
In all cases, before applying the 
overloads recommended by this 
report, it would be well to check the 
overload capabilities of the equip- 
ment with the manufacturer. 


Repainting Procedure 
For Transformers 


By C. W. Crew* 


HE FIRST and most import- 
ant step in repainting trans- 
formers in the field is the prepara- 
tion of the surface before the paint 
is applied. Loose paint, blisters, 
scale, and rust should be thorough- 
ly removed. If the condition of the 
paint on the tank is especially bad, 
it should be removed entirely. 
Surfaces may be prepared in 
three ways: by sandblasting, wire 
brushing, or the use of chemical 
removers. If it is available, sand- 
blasting will do the most thorough 
job of removing paint, rust, and 
dirt. Wire brushing will obtain 
highly satisfactory results if prop- 
erly done. It is possible to reach 
almost all locations on a transfor- 
mer tank or accessory if the 
brushes are mounted on flexible 
shafts. Chemical paint removers, 
such as strong solvents or alkali 
paint removers, will soften paint 
and aid in removal, but the new 
synthetic baked finishes make this 
method of removal more difficult. 
If solvents are used, the surface 
should be thoroughly cleaned after- 
ward and all waste material re- 
moved from around the transfor- 
mer. If alkali cleaners are used 
the surface should be thoroughly 
(Continued on page 48) 


*Mr. Crew is associated with the Pittsfield 
Works Laboratory of the General Electric Ce. 
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Varnish Dipping and Baking 
Teehnique for Motor Shops 


By A. C. Roe* 


ANY a-c and d-c windings 
such as stator, rotor and 
field frames require periodic 
cleaning of the exposed areas of 
the windings followed by dipping 
and baking of the windings. Such 
procedure has proved beneficial 
and is generally accepted by ex- 
perienced motor maintenance men. 
Opinions differ, however, as to 
the best means of getting the max- 
imum coatings on old windings. 
The method described in this ar- 
ticle will differ with processes ad- 
vocated in the past, but the results 
gained with the newer method 
have been proven and can be read- 
ily checked. To one who knows 
the reaction of the various baking 
varnishes to heat, the reasons 
why the new process should pro- 
vide a better coating will be evi- 
dent immediately. 

After cleaning any winding, 
either by dry or liquid methods, 
the next step should be to pre- 
heat the windings to dry it out. 
The time of baking will depend 
upon type of oven, ventilation, 
moisture in winding, size of motor, 
etc. Table I can be used as a gen- 
eral guide for baking time. Insu- 
lation resistance readings taken at 
the start and during baking will 
provide a guide as to how the dry- 
ing out is progressing. 

The care of varnish is of vast 
importance and best results will 
be obtained by using the viscos- 
ity and temperature method of 
control. A change in temperature 
results in an immediate change in 
viscosity: lower temperature 
thickens the varnish (high viscos- 
ity), while increasing the temper- 
ature will thin out the varnish or 
lower its viscosity. This change 
in viscosity with change in tem- 
perature of any varnish used for 
dipping wound apparatus is the 
basic principle upon which is 
based the newer method of dip- 
ping wound apparatus for maxi- 
mum coating. 

Thus by raising the tempera- 
ture of a varnish, its viscosity can 


Ree is motor engineer for Westing- 
Company. 


*Mr. 
house Electric and Manufacturing 
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be lowered without altering the 
per cent body content or adding 
thinner. Thus the rate of flow of 
the varnish at increased tempera- 
ture is accelerated, that is, it will 
penetrate better, flow or drain off 
from a smooth surface faster, and 
leave a thinner coating. 

One large manufacturer has 
found that to obtain a maximum 
coating, the best results are ob- 
tained by allowing the apparatus 
to cool to room temperature or not 
more than 10° C, above room tem- 
perature before dipping in var- 
nish. 

Dipping hot apparatus in var- 
nish that was checked and adjust- 
ed for body, etc., at room tempera- 
ture, will immediately change the 
viscosity of the varnish in contact 
with, and surrounding, the hot ob- 
ject. Likewise, if the apparatus 
is still hot when removed from the 
varnish, the varnish on the sur- 
faces of the windings and core, 
etc., will drain off faster. Dip- 


ping a number of hot windings in 
one tank of varnish will soon in- 
crease the temperature of the var- 
nish and thus lower its viscosity. 
Thus we have a cycle of thinning 
out or lowering of the viscosity of 
the varnish, both in the tank and 
on the hot apparatus being treated. 


Recommended Dipping and 
Baking Practice 

For wound apparatus, a-c or 
d-c stators or rotors, that are 
wound with pretreated coils, or 
that are to be re-dipped after be- 
ing in operation for some time, the 
recommended practice follows: 

(1) Pre-heat as per Table No. 
1 or until tests indicate that all 
moisture has been removed. 

(2) Cool Apparatus to Room 
Temperature or to a temperature 
not greater than 10° C. above 
room temperature. In many local- 
ities, the apparatus can be allowed 
to stand for 24 hours after pre- 
heating before dipping. If allowed 
to stand longer than 24 hours be- 
fore dipping it may be necessary 
to again pre-heat the apparatus. 

(3) First Dip in Varnish. If only 
one dip and bake is to be applied 
to the apparatus it should be al- 
lowed to soak at least 20 minutes, 
then drain over tank until drip- 
ping stops. Be sure that appara- 
tus at time of dipping is not more 

(Continued on page 48) 





Rotor or Stator 
Diameter in Inches 


inches 
inches 
inches 
inches 


Up to 12 
12 to 24 
24 to 36 
36 to 48 


Table I—Recommended for Preheating or Drying 


Good Ventilation 
6 hours min. 
12 hours min. 24 
18 hours min. 30 hours min. 
24 hours min. 40 


Baking Time* 





Poor Ventilation 


12 hours min. 
hours min. 


hours min. 





| 
Rotor or Stator | _ 
Diameter in Inches 


Table II—Recommended Time for Baking Varnish 


* Good Ventilation 


Baking Time* 





Poor Ventilation 





Up to 12 inches 


16 hours min. 
12 to 24 inches 22 hours min. 
24 to 36 inches 28 hours min. 
36 to 48 inches 36 hours min. 


22 hours min. 
32 hours min. 
44 hours min. 
56 hours min. 








*Preheating and baking time in hours is based on oven temperature 
control being set at between 130° and 135° Centigrade. 
Ventilation” means an oven provided with good forced circulation of 
the heated air and provision to exhaust fume-laden air. 
creased baking time under “Poor Ventilation” is based on ovens lack- 
ing means of circulating and exhausting the heated air. 


“Good 
The in- 
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NEWS of the INDUSTRY 


National and Southern | 


President Honors 
Westinghouse Engineer 


Clinton R. Hanna, a Westinghouse 
research engineer for 20 years rec- 
ently received directly from Presi- 
dent Roosevelt a citation of indi- 
vidual production merit for his work 
in developing a device that immense- 
ly increased the effectiveness of Am- 
erican tanks. Presentation of the 
award at the White House was sched- 
uled as the highlight of a day of 
official receptions, entertainment 
and other activities. 

Mr. Hanna, 43-year-old manager 
of the electro-mechanical department 
of the Westinghouse Research Labor- 
atories, was selected because of his 
outstanding work on war equipment. 
Since Pearl Harbor his work has 
been confidential and like the tank 
device cannot be described. Signed 
by Donald Nelson, chief of the War 
Production Board, and countersigned 
by President Roosevelt, Mr. Hanna’s 
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citation read: “In recognition of 
initiative and patriotism, be it known 
that Clinton R. Hanna is hereby cited 
for a meritorious contribution to the 
war production drive.”’ 

Westinghouse officials were grati- 
fied to learn that Mr. Hanna’s work 
has achieved such splendid recogni- 
tion and the importance attached to 
his device well illustrates the Vital 
nature of the work being performed 
daily by millions of persons in war 
plants throughout the nation. Itisa 
concrete contribution from one of the 
‘men behind the men behind the 
guns.’ 

Mr. Hanna’s job has been to bridge 
the gap between fundamental re- 
search and invention en one hand 
and the production of apparatus on 
the other. To him went new ideas 
for improvement, and testing, the te- 
dious trial and error process that 
every new product must undergo 
before it is infallible enough to be 
shown to the public. 


Clinton R. Hanna, Westinghouse research engineer (behind President 
with hands clasped) was one of a group of ten who were recently honored 
by Mr. Roosevelt for their individual achievements toward winning the 


war. 


Others in the picture are (left to right): 


Herbert Rudolph James, 


National Tube; George Smolarek, Packard; Walter P. Hill, Calumet and 
Hecla; William G. Marshall, Chief of War Production Drive; Edwin Curtiss 
Tracy, R. C. A.; Clinton R. Hanna, Westinghouse Electric & Manufacturing 


Company; Stanley Crawford, R. 
Warner; Joseph H. 


A.; Daniel Walter Mallett, Borg- 
Kautsky, Link-Belt; James A. Merrill, Goodyear; 


Donald M. Nelson, Chairman of War Production Board; Madison E. 
Butler, Stromberg-Carlson. 
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Many Farms to Get 
Electric Service 


The War Production Board’s re- 
cent revision of its Preference Rating 
Order P-46, providing for electric 
service connections to farms, makes 
possible the extension of this pro- 
duction aid to thousands of farms 
engaged in livestock, dairy and poul- 
try production which could not obtain 
service under prior regulations, the 
Department of Agriculture reports. 

Under the revised regulations, the 
prospective consumer to be connected 
must be in position to use electric 
service to operate equipment for 
farm production and have livestock 
on hand which, together with his 
estimated production of livestock for 
market, totals not less than 10 ani- 
mal units. The length of connection 
may be as much as 100 feet per ani- 
mal unit, but may not exceed 5,000 
feet total length except upon special 
authorization from WPB. The pros- 
pective consumer’s application for 
service must be accompanied by cer- 
tification from his USDA War Board 
that the connection will result in a 
substantial increase in farm produc- 
tion or a substantial saving of farm 
labor. 

In computing permissible lengths 
of extensions, a milk cow is taken as 
the basic animal unit. Equivalents 
are: 10 head of cattle other than 
milk cows and feeders; 30 breeding 
ewes; 3 brood sows; 75 laying hens; 
40 turkeys or geese; 20 cattle per year 
in feed lot; 160 lambs per year in 
feed lot; 30 feeder pigs per year; 
600 broiler chickens or 250 chickens 
not broilers per year. 

The types of electric production 
equipment specified are water 
pump for livestock, milking machine, 
milk cooler, incubator, brooder, feed 
grinder. The prospective customer 
must possess at least one of these 
types of equipment of sufficient 
capacity for the use contemplated or 
be able to obtain it without prior- 
ities assistance or have a preference 
rating of AA-5 or better assigned to 
deliveries to him. 

It is estimated that the new regu- 
lation, which permits connection on 
the basis of the ability of the farm 
to contribute to the war effort 
through food production, will make 
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A GREAT NEW WARTIME 


PROMOTION PROGRAM 


HE SLOGAN “Buy War Bonds Today — Electri 

Kitchens Tomorrow” not only stimulates the sali 
of War Bonds, but creates confidence in the future th 
will build a backlog of post-war consumer demand. Thi 
purchase of bonds will also assure the funds with whic 
people can buy the products of peace. 


program replete with the ““‘Home Pianning File,” thf 
years great wartime promotional idea, Direct mail 
newspaper, etc. Plan now to “Get On the Bond Wagon. 
Help your government in the war effort today and hej 


Buy Wan Bonds Toda 
me ae ® | 
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ast Year’s Outstanding Wartime Advertising Theme 
To Be Greatly Expanded in 1943 


\ ee a 
NATIONAL B sine LOCAL 


7 
| otpoint’s wartime advertising program launched in Here is a program you can use now—for your spring 
national magazines during 1942 was enthusiastically activity. The 1943 Plan Book tells how you can use 
meceived by utility companies, large retailers, official Hotpoint’s War Bond advertising theme in your own 
Washington. Hotpoint will not only continue the newspaper advertising, and in customer contacts. Plan 
program but will expand it in 1943 with four-color now to include the BOND WAGON PROGRAM in your 
dvertisements in Life, Collier’s, Ladies’ Home Journal, 1943 promotional activities. See your Hotpoint distrib- 

Se MA merican Home, Better Homes & Gardens, House utor or factory representative. Edison General Electric | 


Beautiful and Bride’s Magazine—PLUS... Appliance Co., Inc., 5614 W. Taylor St., Chicago, Ill. 


ad 


HOME PLANNING FILE 


Vastly successful in local 
promotions during 1942, 
Hotpoint’s novel Home Plan- 


“ ning File offers more oppor- 
re thappecial color pages in Country Gentleman and Farm tunity than ever. Hotpoint 
7 ournal, America’s two leading farm papers, will be national advertisements will 
ail sed in 1943 to help support the government’s War feature this handy file for 
e,” pond Program for farmers, and help build a post-war keeping clippings and ideas 
; a arm market for Hotpoint Electric Kitchens. Electricity of the homes your customers 
d heli the Farm will also carry regular pages. End of war plan to build after the war. 


ym Will find American farmers prosperous buyers and ex- Include this in your local 


ellent prospects for modern electrical equipment. promotion program for 1943. 





service available in a short time to 
between 30,000 and 40,000 livestock, 
dairy and poultry farms, a large 
part of them on the lines of the 870- 
REA-financed rural electrification 
systems. 


Charlotte Man Gets 
Hundredth Gold Bomber 


In Charlotte, N. C., on Wednesday 
evening, December 16, a significant 
milestone in the lighting industry’s 
contribution to the war effort was 
suitably commemorated in the 
Kuester Room of Hotel Charlotte. 
H. G. Craft, of the Mill-Power Supply 
Co., of that city, was the honored 
guest by virtue of his being the one- 
hundredth man to have “arrived”’ in 
the “Bomber Building’ crusade, and 
to have been awarded the Gold 
Bomber emblem. Present were of- 
ficials and representatives of Mill- 
Power Supply Co.; Duke Power Co.; 
Southern Electric Service Co.; G-E’s 
Southeastern Division; L. H. Kise, of 
the War Production Board, and Cap- 
tain Judson B. Smith, Army Procure- 
ment Officer for the Charlotte area. 

Toastmaster T. W. Moore, south- 
eastern district manager for G-E 
Lamp Dept., made the principal ad- 
dress of the evening outlining the 
aims of the “Bomber Building” pro- 
gram and calling attention to the 
leading part the South was playing 
in this very necessary and patriotic 
activity. In reviewing Craft’s con- 
tribution to the cause, Mr. Moore 
pointed out that his lighting bottle- 


Captain Judson B. Smith congratulates the 100th Gold Bomber winner, 


Barney Craft, while L. H. Kise (WPB) 


does the same by James T. 


Meador, of Southern Electric Service Co. 


neck smashing activities had been 
focused almost 100% on textile mills 
which were working largely on Gov- 
ernment prime contracts covering 
tenting, sails and various items of 
clothing for those in the armed serv- 
ice. These mills were turning out 
enormous quantities of such mate- 
rials, and output had been speeded up 
by removing the drag of improper 
lighting. 

Both Captain Smith and Mr. Kise 
were visibly impressed with the 
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whole Bomber Builder program and 
by its tangible accomplishments in 
furthering the nation’s war effort. 
They expressed their appreciation for 
having the opportunity which that 
evening afforded of learning more 
about it. W. G. Thomas and B. 
Merritt, president and sales manager, 
respectively, of the Mill-Power Sup- 
ply Co., spoke of their, keen interest 
in the Build-A-Bomber Campaign 
their company men were prosecuting 
so vigorously, enthusiastically and 
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Among those present at the Charlotte meeting at which 
Barney Craft received the 100th Gold Bomber in General 
Electric’s Bomber Builder _lighting-bottleneck-smashing 
campaign were: (left to right, standing) A. F. Lively, 
Southeastern Division G. E.; R. F. Smathers, A. H. Cobb, 
Jr., Paul E. Miller, W. R. Taylor, G. E. Wilkinson and 
H. G. Craft—all of Mill-Power Supply; Captain Judson 
Smith; G. E. Park, Southeastern Division G. E.; L. H. 
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Kise, WPB; James T. Meador and W. Hill Smith, both of 
Southern Electric Service Co.; and John Paul Lucas, Jr., of 
the Duke Power Co. (Seated) C. N. Knapp, Southeastern 


Division G. E.; Sales Manager B. Merritt and President 
W. G. Thomas of Mill-Power Supply; Manager T. W. 
Moore of G-E’s Southeastern Division; Charles M. Stone 
and Paul Tysinger of Duke Power; and W. D. Kendall 
of Mill-Power. 
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HERE’S SOMETHING NEW! Something every 
electrical contractor and maintenance man should 
know about. Synthetic Insulated Wire and Cable— 
produced by Walker of Conshohocken ! 


The new insulation has many desirable properties. 
It is tough, flexible and long-aging. It is heat re- 
sistant and fire resistant. And—best of all!—it is 
unaffected by oils, alkalies, acids and moisture! 


Walker “Synthetic” may be had in all standard colors 
—black, white, red, blue, yellow, green—and in 


Note—Current WPB regulations on p 
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other colors on request. What’s more—these colors 
won't scuff off! Sizes range from small diameter 
building and control wires up to large circular 
mil. cables. 


Write for the sample card which explains features 
and lists suggestions for use. Walker Brothers, 
Conshohocken, Pa. 


pply also to Walker “Synthetic”, 



























A foursome of Gold Bomber winners; (left to right) C. N. Knapp G-E 
Southeastern Division; H. G. Craft, Mill-Power Supply; James T. Meador, 
Southern Electric Service; and G. E. Park, G-E Southeastern Division. 


successfully. Other brief responses 
were made by Mr. Craft, by James T. 
Meador, of the Southern Electric 
Service Co., and Glen E. Park of 
G-E’s Southeastern Division—all of 
whom have attained the distinction of 
being awarded the lighting industry's 
outstanding mark of honor. 


Electrical Servicemen 
Subject to Deferment 


Electricians, motor repairmen and 
appliance servicemen are performing 
services essential to support of the 
war effort, the War Manpower Com- 
mission has ruled. As a result, men 
engaged in these and other similar 
occupations listed in Selective Service 
Bulletin No. 42 should be considered 
for occupational deferment by their 
local draft boards. Deferment con- 
sideration should be given only those 
workers capable of all-around repair 
services and then only to the extent 
and number required to meet mini- 
mum essential needs of the commun- 
ity, Selective Service warns. 

These criteria govern individual 
deferments for workers in essential 


activities: 

1. Training, qualifications and 
skill of registrant to engage in the 
occupation. 


2. Training, qualification or skill 
required for proper discharge of 
duties. 

3. Availability of persons with the 
same qualifications or skills or who 
can be trained to replace the regis- 
trant and the time in which such 
replacement can be made. 

Included in the list, which is lim- 
ited to occupations requiring six or 
more months training, are these occu- 
pations: Electric appliance service- 
man; electric motor repairman; 
electrician (all around); automotive 
electrician; elevator repairman; fore- 
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man (engaged in supervisory duties 
in connction with repair services as 
described); furnace installer and re- 
pairman; gas appliance serviceman; 
machinist (all around); maintenance 
mechanic (all around); office and 
business machine serviceman; oil 
burner installation and serviceman; 
radio repairman; refrigerator repair- 
man; tabulating machine serviceman; 
time recording equipment serviceman 
and welder (all around). 





New Offices Announced 
For Wholesalers Association 


The offices of the National Elec- 
trical Wholesalers Association have 
been moved to 500 Fifth Avenue, 
New York City, according to a recent 
announcement. This address is com- 
monly known as ‘“‘Best Known Cor- 
ner in the World.” 


Officials of Matthews 
Supply Firm Changed 


The Matthews Electric Supply 
Company, Inc., of Birmingham, Ala., 
recently announced the election of 
H. W. Matthews as Chairman of the 
Board. At the same time, Cecil J. 
Matthews was elected president 


Kaelin Head New Orleans 


Electrical Association 


J. Otto Kaelin was elected presi- 
dent of the Electrical Association of 
New Orleans at the annual meeting 
held in the form of a Christmas party 
in December. 

Mr. Kaelin is head of Kaelin 
Electric Co. and succeeds A. J. Mc- 
Call. Other officers elected were 
Cc. L. Osterberger, general manager 
of Louisiana Power & Light Co., exe- 
cutive vice president; R. M. Salvant, 
vice president Louisiana Power & 
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Light Co., vice president for whole- 
salers, utilities and manufacturers 
division; C. O. Brown, manager Gen- 
eral Electric Supply Corp., vice presi- 
dent, refrigeration division; R. C. 
Pflueger Electric Co., vice president, 


contractors division; J. N. Roos, 
vice president, air conditioning and 
ventilation division; and J. W. 
Schroeder, Helshro Furniture & 


Appliance Co., vice president radio 
division. 


Utility Scrap Drives 
Net Millions of Pounds 


Scrap drives and continuous sal- 
vage programs of the electric utility 
companies in 1942 netted 24,000,000 
pounds of copper for the nation’s war 
needs, together with large quantities 
of aluminum, brass, iron, steel, lead, 
zinc, rubber and other scarce and 
urgently needed material, the Edison 
Electric Institute reported today in 
summarizing the results of a survey 
conducted among utility company 
members. 

The copper turned over to scrap 
dealers and mills represented approx- 
imately ten percent of the normal 
annual copper requirements of the 
electric industry, which is the larg- 
est user in peace time of the now 
precious metal. Concurrently with 
their release of copper to primary 
military needs, the electric utilities, 
basic source of power for the war in- 
dustries, by holding down their own 
use of copper and other metals to 
lowest possible levels through sub- 
stitutions and reprocessing, freed 
many thousands of tons of new cop- 
per and steel for military purposes. 

The thoroughness of the scrap 
collecting job is indicated by the 





J. Otto Kaelin, (new president of 
Electrical Association of New Or- 
leans), presents a Certificate to 


Austin J. McCall, retiring head, 
making him a member of the 
‘Presidents’ Club’. On behalf of 
the latter’ body, Leo L. Hirsch 
welcomed Mr. McCall into 


ranks of its workers. 





















... with Bus Duct 


Out of the reach of meddlers and careless 
workmen—well protected against sabotage 
—are the Bus Duct lines that distribute light 
and power in thoroughly modern plants. 

Current-carrying bus bars are enclosed 
on all four sides by a strong, rigid casing. 
Even the “plug-in” openings are capped 
when not in use. 

Here is maximum.protection of property 
and human life— with minimum use of 
critical materials, consistent with sound 
engineering. 

Even more important, however, are the 
contributions Bus Duct is making to pro- 
duction continuity in the war emergency. 
Machines can be moved, tool set-ups 
changed, new circuits added—without cut- 
ting power or interrupting work. 

“Plug-in” Bus Duct systems are today 
recognized as an integral part of the ma- 
chine tools they serve. 

In thousands of plants today, they are 
speeding war-time output. They will be a 
mass production necessity in post-war manu- 
facture. 


BUY MORE WAR BONDS * SALVAGE ALL SCRAP METAL 


ULLDOG 
ELECTRIC PRODUCTS 
Michigor ‘ 
anaes 











Detroit, 


MANUFACTURERS OF Vacu-Break Safety Switches, 
SafTfoFuse Panelboards, Circuit Master Breakers, Switch- 
boards, Bus Duct Systems — FOR LIGHT AND POWER. 
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fact that their potential copper sal- 
vage for 1943 will be about half the 
amount gathered in 1942. Nothing 
was overlooked in gathering scrap 
for the government, and the list of 
items scrapped ranged from the 
metal bases of broken lamps to en- 
tire power plants. A striking ex- 
ample of the latter was the dismantl- 
ing and scrapping of the historic 8- 
story Edison Station at Philadelphia. 
Although the building was erected 
under the personal supervision of 
Thomas A. Edison, and was the city’s 
first successful electric plant and 
the first building in the United States 
constructed specifically as a gener- 
ating plant, the present emergency 
forced the decision to raze the build- 
ing. 

Included in the collections were 
such items as old boilers, smoke 
stacks, motor generating sets, mil- 
lions of feet of copper wire, steam 
and pipe valves, old pumps, and 
watthour meters. 

Indicative of the length to which 
utility organizations have gone in 
substitutions and conservation is 
the report from one company that 
the use of over 20 tons of steel a 
year is being saved by construction 
from salvaged fir crossarms of cer- 
tain items of line hardware normally 
made of metal. 


Robinson Promoted 
By Carolina Utility 


Announcement was made recently 
by L. V. Sutton, president of the 
Carolina Power and Light Company, 
of the election by the Board of Direc- 
tors of H. B. Robinson to vice presi- 
dent of the company. 

“It was my pleasure to recommend 
to the directors that Mr. Robinson 
be elected as an officer of the com- 
pany in the capacity of vice presi- 
dent,’’ said Mr. Sutton. “The re- 
commendation was based upon his 
years of experience and the efficient 
manner in which he has discharged 
the responsibilities of his depart- 
ment.” 

Mr. Robinson came with the Caro- 
lina Power and Light Company in 
1925 as a relay engineer and held 
various positions in the Engineering 
and Operating Department of the 
company until 1938, when he became 
its manager. His department is re- 
sponsible for system planning and 
design, and construction of all com- 
pany electrical facilities, as well as 
the operation and maintenance of its 
generating stations and transmission 
system. 

Mr. Robinson was born in Colum- 
bia, South Carolina, in 1902. He 
was graduated from North Carolina 
State College in 1922 with a degree 
of Bachelor of Science in Electrical 
Engineering. For two years follow- 
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ing his graduation from North Caro-the Selective Service Bureau of the 





H. B. Robinson 


lina State College, he pursued his 
studies in electrical engineering at 
the Massachusetts Institute of Tech- 
nology. After completing his educa- 
tion, and before his final return to 
Raleigh, he held important electrical 
engineering and operating positions 
with other companies in the state of 
New York. He is prominently con- 
nected with the American Institute 
of Electrical Enineers, North Carolina 
Society of Engineering, the Raleigh 
Engineers, and is a deacon of the 
West Raleigh Presbyterian Church. 


Higher Priority Rating 
Required on Fuses 


Restrictions on sales of electric 
fuses by manufacturers were tighten- 
ed today with the issuance of an 
amendment to Limitation Order 
L-161 by the WPB Director General 
for Operations. After January 21, 
1943, manufacturers may sell and 
ship electric fuses or component parts 
of such fuses only on orders rated 
A-1-j or higher. 

The purpose of the amendment is 
to establish a more effective control 
over the distribution of electric fuses 
at the wholesale and jobbing levels. 

Over-the-counter sales and distri- 
bution through’ retail stores to small 
consumers will not be affected by 
the change. The public will still be 
able to buy electric fuses as usual 
for all ordinary needs. 

Persons who purchase electric 
fuses from others than manufacturers 
are not required to apply the rating 
prescribed in L-161, although whole- 
salers and jobbers must do so if they 
are purchasing from a manufacturer. 
However, a manufacturer may sell or 
ship electric fuses to another manu- 
facturer without a rating. 


Electricians Included In 
Essential Occupations 
In furtherance of the program to 


keep essential workers in activities 
which contribute to the war effort, 


War Manpower Commission has ad- 
vised local boards of 34 essential 
occupations in repair and hand trade 
services, including electricians, in 
which occupations registrants may 
be deferred as ‘“‘necessary men,” it 
was announced today. 

Similar instructions also were sent 
to local boards, for their guidance 
when considering occupational clas- 
sifications, together with lists of 30 
essential occupations in health and 
welfare services and 15 in technical, 
scientific and management services. 

It was emphasized with the an- 
nouncement of these listings of es- 
sential occupations, however, that 
they are merely those which so far 
have been certified by the War Man- 
power Commission and that they are 
by no means exclusive. Men in other 
occupations in these activities like- 
wise may be deferred as ‘necessary 
men,”’ if their local boards are con- 
vinced that they are essential in 
their jobs. 

Pointing out that the War Man- 
power Commission had certified that 
repair and hand trade services are 
essential to the support of the war 
effort, the Selective Service Bureau 
said that its occupational bulletin on 
this activity covers “Repair of ve- 
hicles, such as bicycles, motorcycles, 
automobiles, buses, trucks, tires, 
typewriters and business machines; 
elevators, radios, refrigerators, 
clocks, harnesses, tools, stoves, pneu- 
matic tube systems, power laundry 
equipment, scientific, commercial and 
industrial weighing machines, farm 
equipment, and of other industrial 
and scientific equipment;  black- 
smithing; armature rewinding; lock- 
smithing. Repair of roofing, elec- 
tric, gas, and plumbing installations 
in domestic commercial, and indus- 
trial buildings.’ 

The bulletin on health and wel- 
fare services, also certified previously 
as services essential to the support 
of the war effort, covers, “offices 
of physicians, surgeons, dentists, ocu- 
lists, osteopaths, mortuary services 
pediatrits, and veterinarians; medi- 
cal and dental laboratories; hospitals, 
nursing services; institutional care; 
auxiliary civilian welfare services 
to the armed forces; welfare services 
to war workers and their families.” 

The bulletin on technical, scienti- 
fic, and management services covers 
“The supplying of technical, scienti- 
fic, and management services to es- 
tablishments engeged in war produc- 
tion; union-management negotiation 
services; and the publication of tech- 
nical and scientific books and jour- 
nals.” 

While the occupational bulletins 
list essential occupations in the 
specified activities, such bulletins 
serve only as a guide to local boards 
and not as orders for “blanket de- 
ferment” of men engaged in them, 
as the Selective Training and Service 
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Alcoa departed from tradition when they first 
introduced Aluminum as a conductor material 
to the electrical industry. Imagineering at 
work, forty-odd years ago, visualized a new, 
high conductivity, lightweight, corrosion- 
resistant conductor material. Then they 
engineered it into reality; first all-Aluminum, 
then A.C.S.R. 

A million miles of Aluminum Cable Steel 
Reinforced, in service on hi-lines and rural 
lines all over America, long ago proved the 
sound thinking of those early Imagineers. 
Aluminum bus conductors, in the form of flat 
bars, tubing and channels, have also proved 
their worth in central stations, substations 


and industrial plant distribution systems. 











Today, new concepts of Aluminum arise 
from the swift technological advances result- 
ing from the war effort and the greatly in- 
creased Aluminum production. New joining 
methods, new fabricating procedures, new 
alloys, new commercial forms, all combine to 
provide new economies and to broaden post- 
war applications of Aluminum. 

Many of these new applications will be 
electrical. Versatile Aluminum will become 
an even more important tool in the hands of 
the electrical engineer. We'll gladly discuss 
the economic aspects of Aluminum with 
you as they apply to your design problems. 
ALUMINUM COMPANY OF AMERICA, 2164 Gulf 
Building, Pittsburgh, Pennsylvania. 

















Act strictly prohibits blanket defer- 
ments. Furthermore, local boards 
must determine that an individual 
registrant is a necessary man in a 
particular occupation before grant- 
ing him an occupational classifica- 
tion. 

In classifying a registrant employ- 
ed in activities essential to the sup- 
port of the war effort, local boards 
give consideration to the following: 

(a) The training, qualification, or 
skill required for the proper dis- 
charge of the duties involved in his 
occupation. 

(b) The training, qualification, or 
skill of the registrant to engage in 
his occupaton. 

(c) The availability of persons 
with his qualification or skill, or who 
can be trained to his qualification, to 
replace the registrant and the time 
in which such replacement can be 
made. 


Rubber-less Building 
Wire Announced to Trade 


A new way to save rubber and tin 
was revealed here recently when the 
National Electrical Products Corpor- 
ation of Pittsburgh announced a re- 
volutionary new type of electric wire 
for wartime building with all critical 
materials deleted from the covering, 
leaving only the copper conductor 
itself of a vital nature. Prior to 
this new development, most building 
wire had for many years been coated 
with tin and wrapped in rubber and 
a considerable volume of these mate- 
rials was used every year in wire 
production. 

According to I. A. Bennett, Nation- 
al Electric vice president who made 
the announcement, research was 
started shortly after Pear Harbor, to 
find a non-critical wire covering 
which would conform to all the 
stringent requirements of fire and 
moisture resistance necessary for 
building wiring. Mr. Bennett stated 
that some months ago, a new insu- 
lating material together with a spec- 
ially treated paper was developed 
which seemed to do the job as well 
as any tin and rubber combination, 
and after exhaustive tests, the result- 
ant rubber-less wire 1s now ready for 
genera] distribution. 


Inventory Limitation 


Order Now in Effect 


The inventory limitation order 
(L-219), recently issued by the War 
Production Board is designed to see 
to it that consumer goods are equi- 
tably distributed. It is designed to 
see to it that the consumer in the 
rural areas gets his fair share; that 
the war plant worker in a boom town 
gets his fair share; that the small 
retailer stays in business. It is not 
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designed to work against the large 
big city department store and will, in 
fact, save him from almost certain 
ruinous competition. 

Under its jurisdiction come all 
marketers of consumers goods—retail 
stores, wholesale establishments and 
inanufacturers’ stock - carrying 
branches—who did a _ business of 
$200,000 in the inventory year of 
1942 and who had inventories of 
$50,000 on the last day of that year. 

Merchants whose inventories or net 
sales are less than those amounts are 
exempt. The merchant who finds 
himself included must compute the 
relationship between inventory and 
sales during 1939, 1940, and 1941— 
the basis on which his normal inven- 
tory is calculated. 

If a merchant after figuring out 
his inventory ratio, finds he has more 
than a normal (or average) inven- 
tory, after taking into account the 
“tolerance” allowed him, he must 
make a report to Washington and his 
purchases for that quarter will be 
restricted. If his inventory, based 
on the three-year average, is normal 
he need make no report and may 
purchase his second quarter’s mer- 
chandise when he chooses. 

Because of the many ramifications 
of this limitation order, and because 
the great majority of retail opera- 
tions in the electrical field will be 
exempt, space cannot be devoted 
here to a complete discussion of this 
new order. However, all retailers, 
wholesalers, and manufacturers’ 
stock-carrying branches whose inven- 
tories approach $50,000 or whose 
yearly sales come close to $200,000 
should obtain complete details and 
comply with the requirements of this 
inventory limitation order. 

The new order will be administer- 
ed by Eaton V. W. Read, chief of the 
wholesale and retail policy section, 
Office of Civilian Supply, War Pro- 
duction Board, Washington, D. C. 





New Regulation Issued 
On Vacuum ‘Cleaner Prices 


Substantial reductions in the 
wholesale and retail prices for used 
household vacuum cleaners, saving 
consumers an estimated $800,000 to 
$1,000,000, were ordered by the 
Office of Price Administration on 
January 1, 1943. 

As a result consumers will pay an 
average of four to five dollars less 
for most models of used cleaners than 
prices now being charged. In ef- 
fect, consumers will nuw pay the Oc- 
tober 1941 price for the particular 
secondhand model they buy, plus the 
increase in rebuilding and recondi- 
tioning costs between October 1941 
to March 1942. 

Designed to protect consumers 
from paying inflated prices for sec- 
ondhand cleaners the OPA measure 
also provides these safeguards: — 





(1) a list of specific dollar and 
cents prices for every make and mod- 
el; this list of prices must be kept on 
the seller’s premises and must be 
shown to a customer upon request; 

(2) a specified list of 14 periorm- 
ance and rebuilding standards which 
rebuilders and sellers must meet if 
they wish to obtain the maximum 
prices allowed for machines classi- 
fied as “rebuilt”; 

(3) lower maximum prices for ma- 
chines which fail to meet the 14 re- 
quirements, and classification of these 
machines as “rough” or “as is’’; 

(4) a one-year guarantee on all 
rebuilt machines; 

(5) conspicuous labelling of each 
model offered for sale with its cor- 
rect maximum price as determined by 
the regulation; 

(6) minimum trade-in values 
which the dealer must allow if he 
takes a cleaner in trade. 

The ceilings are set in Maximum 
Price Regulation No. 294 — Used 
Household Vacuum Cleaners and At- 
tachments for Used Household Vac- 
uum Cleaners—effective January 7, 
1943. 

In addition to prices for retail sales 
of rebuilt machines, the Regulation 
establishes specific dollars and cents 
prices for ‘‘as is’’ machines sold at 
retail and for rebuilt and ‘as is’’ 
machines sold at wholesale. A ceiling 
is placed over rental rates, and maxi- 
mum prices are fixed for the sale of 
those attachment sets which are not 
ordinarily included in the price of the 
cleaner. The prices for ‘tank’ type 
cleaners include attachments. 

Besides householders, this action 
affects several thousand retail out- 
lets, including department stores, 
general appliance firms, furniture and 
vacuum cleaner specialty shops as 
well as approximately 16 large and 
several hundred small firms engag- 
ed in rebuilding. These firms sold 
about 400,000 machines in 1941 for 
approximately $8,000,000, and, ac- 
cording to studies made by OPA, 
have about 200,000 machines avail- 
able to meet the brisk consumer de- 
mand resulting from wartime restric- 
tions on the manufacture and sale of 
new models, many of which have been 
frozen by the War Production Board 
and are not available for general 
civilian purchase. 

Maximum prices for the sale of 
new vacuum cleaners were establish- 
ed in Maximum Price Regulation No. 
111—-New Household Vacuum Clean- 
ers—which went into effect on 
March 30, 1942. 

These steps restore uniform prices 
to the trade and relieve sellers of the 
difficulties experienced in pricing 
second-hand cleaners at March levels 
under the General Maximum Price 
Regulation. With the pressure of 
increased demand a breakdown of 
the trade’s usual uniform prices oc- 
curred early in 1942, before the Gen- 








ELECTRICAL SOUTH for FEBRUARY, 1943 

















The Red Cross has Problems 


like your own 


—of Planning 


Your Red Cross operates a vast planning program to enable it to 
be ready for any disaster or emergency anywhere—whether it 
comes in the Americas, Europe, Australia, Asia, or Africa. 


—of Organization 
Your Red Cross is responsible for the smooth operation of 3,750 
chapters and 6,000 branches, all engaged in the same enterprise 
of helping all who need help. 


—of Personnel 
Your Red Cross has tripled its staff since Pearl Harbor and has 
had to enlist the aid of and train over 6,000,000 volunteers in the 
principles of First Aid, Water Safety, Accident Prevention, 
Home Nursing, Nutrition, Nurse’s Aideing, Mass Feeding, 
Motor Mechanics, and other subjects allied to our country’s 
war effort. 


—of Production 


Your Red Cross is not only one of the world’s foremost pur- 
chasers of supplies, but it has the immense distribution job of 
collecting millions of items from 10,000 different communities in 
the United States, assembling and storing them, and then ship- 
ping them to practically every country in the world. Last year 
your Red Cross shipped some $60,000,000 worth of food, cloth- 
ing, and medical supplies to over 20,000,000 homeless people in 
foreign countries. 


—of Finance 


Your Red Cross, whose war-time and post-war expenses will run 
well into hundreds of millions, must account to the public for 
every penny it collects and puts to work. Its accounts are 
audited annually by the U. S. War Department. 


The Red Cross faces the same problems as are in your business. 
With your support it can successfully meet them. 


The Second War Fund is greater than the First but no greater than 
the increased needs. 


Business men can help with time and with money as organizations 
and as individuals. 


March is the Red Cross month . . . Cooperate with your Red Cross 
Chapter. 


AMERICAN" RED CROSS 


This space contributed by the Publisher 
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eral Maximum Price Regulation was 
issued, so that by March prices were 
distorted. When the General Maxi- 
mum Price Regulation was issued 
with the March prices as a base it 


froze an erratic maximum price 
structure. 
As many models were not sold 


during March, many dealers exper- 
fenced considerable difficulty in as- 
certaining the correct maximum 
prices for these models. This prob- 
lem is now eliminated as the result 
of the listing of specific dollars and 
cents prices for all models. 

OPA studies showed that some of 
the retail prices frozen by the Gen- 
eral Maximum Price Regulation were 
30 per cent above the average Octo- 
ber 1941 levels. The prices in the 
new measure for wholesale ‘‘as is’’ 
models reflect October prices. For 
sales at retail of ‘‘as is” 
the percentage margin now permit- 
ted to the dealer is 50 per cent over 
the wholesale ‘‘as is’’ price. A rebuilt 
machine sold at retail now will sell 
for its October 1941 price plus the 
difference between October 1941 and 
March 1942 costs for rebuilding. 
Maximum wholesale rebuilt prices 
are fixed at 62 per cent of the maxi- 
mum retail rebuilt prices set in the 
regulation, 

For example, a very popular model 
in the used cleaner market is a 14- 
year-old machine. This “rough’’ 
model sold for $10 in October 1941, 
at wholesale. Accordingly, the price 
for this “rough’’ model now would 
be $10 at wholesale, and $15 at re- 
tail. OPA, in its analysis of cost 
increases in labor and material found 
that the increase in the rebuilding 
cost for this model was $1.60. 

In ascertaining the maximum retail 
rebuilt price, OPA added the $1.60 
increase in rebuilding costs to the re- 
built model’s $30.40 retail price in 
October 1941. Accordingly, the pres- 
ent retail price for the model is $32. 
The wholesale rebuilt price for the 
model is 62 per cent of the retail 
price or $19.84. In other words, 
OPA allowed the same dollar margins 
at retail and wholesale that pre- 
vailed during October 1941 although 
percentage margins ure slightly re- 
duced. This procedure prevented the 
pyramiding of the increases in re- 
building costs and all the consumer 
will pay in addition to the October 
price is the exact difference in the 
rebuilding cost. 

To present any possibility of evad- 
ing the provisions of the regulation 
through rental-sales schemes, a pro- 
vision is included which sets specific 
rental rates at $1.25 per month. 


Reasonable delivery charges may be 
added to this rate at the time of col- 
lection for the rental period, but the 
person renting the machine has the 
right to provide transportation for 
the machines if he wishes. 
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Air Conditioning Repairs 
Get Higher Rating 


Higher preference ratings are as- 
signed for the emergency repair of 
refrigerating and air-conditioning sys- 
tems used for specified purposes 
under the terms of Preference Rating 
Order P-126 as amended, the Director 
General for Operations of WPB, an- 
nounced recently. 

The amendment is a comprehen- 
sive revision of the origina] order 
controlling delivery of material for 
emergency repair servicing of indus- 
trial and commercial refrigerating 
and air-conditioning systems. It re- 
states the three classifications of 
users of refrigerating and air-condi- 
tioning systems entitled to priority 
ratings under the order, and raises 
the ratings for replacement parts 
needed by users in the first class 
from A-l-a to AA-2X; those in the 
second class from A-3 to AA-3 and 
the third class from A-8 to AA-4. 

Whenever a rating of AA-2X is ap- 
plied to delivery to users in the first 
class, the service agency applying the 
rating must notify the War Produc- 
tion Board promptly by telegram 
or letter explaining the circumstanc- 
es requiring the application of such 
rating, stating the material obtained 
and naming the supplier. 

Comfort cooling systems, as de- 
fined in the order, of any size oper- 
ated for the purpose of lowering the 
temperature or humidity of air in any 
building, room or other enclosure 
are not provided for by any ratings. 
The order lists the types of use in- 
cluded within the definition of 
“Comfort Cooling Systems.” It ex- 
cluded from the definition, however, 
such parts of comfort cooling sys- 
tems as mav be required for the cir- 
culation of air or for raising the tem- 
perature during cold weather to a 
degree which is comfortable or tol- 
erable for persons. 

Emergency service agencies cannot 
deliver any metallic replacement 
parts unless fhe owner of the system 
turns in the old part immediately up- 
on installation of the new in order 
that such old parts may be repaired, 
re-conditioned or disposed of to a 
scrap dealer. 


Underground Service 
Discussed in New Booklet 


An unusually colorful and easy-to- 
read new technical bulletin entitled 
“Wrought Iron For Underground” 
has just been released by the Engi- 
neering Service Department, of A. M. 
Byers Company, Pittsburgh. 

Designed to be of service to pri- 
vate and municipal water works 
engineers, electrical and civil engi- 
neers, oil and gas operators, heating 
men, plant maintenance men and 
others, the new booklet discusses the 





most important factors effecting soll 
corrosion of underground piping, 
weighs theory against test results 
and outlines installation histories of 
water wells, and lines, lawn sprink- 
ler piping, oil and gas wells and lines, 
gasoline lines and tanks, and elec- 
trical cable conduit. 

The booklet includes many photo- 
graphs of underground piping instal- 
lations under varied conditions in 
major cities throughout all parts of 
the country. 


Customer Service Program 
Launched by Georgia Power 


To help its 221,000 residential cus- 
tomers make the most efficient and 
economical use of their electric serv- 
ice, the Georgia Power Company this 
month launched a new customer serv- 
ice program. The purpose of this new 
program is to do everything possible 
to help customers fully enjoy the use 
of company electric service, according 
to Vice President C. A. Collier. 

A staff of 54 persons—mostly for- 
mer merchandise salespeople — will 
soon take to the field, as customer 
service representatives. They will 
do many of the things that home 
service representatives have been 
doing, and also many other things 
that will make for more satisfied 
customers. 

The new customer service pro- 
gram was announced at a series of 
one-day meetings early this month, 
which were attended by all members 
of the sales department and many 
members of the operating and ac- 
counting departments. The meetings 
were held in Rome, Atlanta, Colum- 
bus, Macon, Augusta and Athens. 

The program included talks by 
Mr. Collier and the division vice- 
presidents; C. S. Hammond, W. B. 
Farnsworth, Miss Fern Snider and 
Howard Wilson, of the sales depart- 
ment; J. M. Stafford, Jr., and Don- 
ald Moore, of the advertising depart- 
ment, and C. B. McManus, assistant 
operating manager. Recorded com- 
ments of President Arkwright, Vice- 
President W. E. Mitchell, and F. A. 
Jordan, J. M. Oliver, Leroy Wynne, 
H. W. Boozer and W. R. Pollard, 
department heads, were played and 
illustrated by a slide film. 

In acting as ‘“‘the customers’ rep- 
resentative on the company payroll,”’ 
the new customer service represen- 
tatives will do these helpful things, 
among others, according to Mr. 
Farnsworth, who will supervise their 
activities: 

1. Check all appliances. 

2. Suggest correct ways of appli- 
ance use and care. 

3. Make minor appliance repairs. 

4. Bring in small appliances for re- 
pair. 

5. Take orders for major appli- 
ance repairs. 








ELECTRICAL SOUTH for FEBRUARY, 1943 





To Qur Customers and Friends: 


‘““Megger’’ Testers are, as you can well imagine, in unusually 
heavy demand during these strenuous days. Now, if ever, elec- 
trical equipment must not fail. 


Although the demand has been for a quantity of instruments 
many times larger than our normal pre-war volume, we have 
so far been able to fill most high priority orders on schedule. 
Ours is the unique responsibility of supplying America’s elec- 
trical men who must maintain electrical equipment on land, on 
the seas and in the air—with a testing device that is a vital 
necessity. 

To this end we are now concentrating on the building of the 
more generally used types of “‘Megger’’ instruments in our 
Philadelphia factory We have complete manufacturing facili- 
ties, a loyal group of skilled men and women, and above all the 
determination to see that you get all the ‘‘Megger’’ Testers you 
need—at the earliest possible date. 


JAMES G. BIDDLE CO. 
January, 1943 


P.S.—We urge you to inform us as soon as possible of 
your requirements for ** Megger’’ instruments, so that we can 
plan our production to meet your needs. 





TRADE MARK REGISTERED U.S. PAT. OFF. 


INSULATION TESTERS + GROUND TESTERS - OHMMETERS 











JAMES G. BIDDLE COMPANY - 1211-13 ARCH STREET - PHILADELPHIA, PENNA. 
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of circuit 





6. Teach 
fuses. 

7. Follow through on barter and 
trade of customers’ appliances. 

8. Help salvage critical materials. 

9. Handle complaints to custom- 
ers’ satisfaction. 


replacement 


NEMA Organizes 


Electronic Section 


Through the new Electronics Sec- 
tion of the National Electrical Manu- 
facturers Association, manufacturers 
of industrial electronic devices have 
launched a vigorous program de- 
signed to utilize to the fullest the 
almost unlimited force of electronic 
science to win the war and realize 
the promise of a new and better 
world after the war. 

At a recent meeting of the NEMA 
Section, H. J. Hoffman, manager, 
Specialty Products Division, West- 
inghouse Electric & Manufacturing 
Co., was elected chairman for the 
coming year, and D. V. Edwards, 
president, Electrons, Inc., was named 
vice chairman. 

“With literally tens of thousands 
of possible applications of electronics 
in industry, we have the immediate 
problem of strengthening our war 
effort, both through the use of elec- 
tronic devices by our armed forces 
and in industry generally,’’ Mr. Hoff- 
man said. ‘As an industry group, 
we are dealing with a new scientific 
force having unbelievable power 
both to destroy and to build. Today 
both phases of this power are being 
widely applied. Tomorrow, when 
peace has been won, the power of 
electronics to build the future world 
will be realized to the fullest extent 
of our rapidly increasing knowledge. 
We will then have a multitude of elec- 
tronic controls—applicable in almost 
every industry and generally through- 
out business and commercial life— 
that will perform miracles of speed 
and accuracy and help to create a 
litrally different and better kind of 
word. The public may think of elec- 
tronics as the ‘electric eye’ which 
opens a door automatically when 
someone approaches it. But that 
application today, and certainly in 
the post-war era, can be likened to 
the letter ‘A’ in the full alphabet. 

“The manufacturers of electronic 
devices for industry are conscious 
of this two-fold responsibility. Our 
group is now working on a program 
that leoks primarily toward the 
maximum use of electronic force in 
production of war weapons and mate- 
rial and in actual combat. This force 
of electricity, generally, and particu- 
larly of electronic science, has de- 
veloped a fast and intricate pattern of 
strength for building and destroying 
that cannot be equalled by our ene- 
mies regardless of how long the war 
lasts. 
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and MATERIALS 


“2 Cupper” Drip Coffee Maker 


The Silex Company announces a 
new number, created after months of 
experiment, to meet the demands of 
coffee rationing. It’s called the Silex 
‘*2-Cupper’’— it’s a drip model, and 
it brews just two cups—or only one 
—perfectly, as the user prefers. 

Like all genuine Silex glass coffee 
makers, the new 2-Cupper increases 
the brewed coffee ration by 40%— 
gets at least 50 cups out of every 
pound, 15 more cups than the OPA 
estimate of 35 cups per pound with 
ordinary brewing methods. 

The 2-Cupper can be used to make 
better tea, too. Put leaves in upper 
bowl, pour in a little boiling water 
to make leaves expand, then pour 
more boiling water through, to re- 
quired amount. Costs far less than 
using tea bags, and makes finer tea 
the approved way used in England. 

As soon as distribution of the 2- 
Cupper to stores has been effected, 
it will be announced to coffee con- 
sumers through a full page in full 
color in The American Weekly, reach- 
ing 7,737,000 families. 


Industrial Fluorescent Unit 


A new all non-metallic industrial 
fluorescent unit has been announced 
by the Lighting Products Incorpor- 
ated, Highland Park, IIl., and is de- 
scribed in a new product bulletin No. 
310, a copy of which is available up- 
on request to the manufacturer. The 
new unit, which is listed by the Un- 
derwriters Laboratories, includes a 
complete hood and reflector yet con- 
tains only a few ounces of steel. 





Both reflectors and housings, the 
manufacturer reports, are formed by 
a new process. The bends are set 
and do not flatten out to allow a 
spread in the reflector or housing 
shapes. The reflector, made of spec- 
ial pressed hard board, has a reflec- 
tion factor of approximately 86%. 
The housings are of special pressed 
hard board and the interior is fire- 
proofed in accordance with under- 
writers requirements. 

Ballasts, sockets and lamp starters 





| NEW EQUIPMENT | 
gz fa 





are mounted in housing, leaving re- 
flector free for easy removal for 
servicing or cleaning. Reflector fast- 
ens to housing by two wing nuts. 
Starters are so located that they may 
be removed without disturbing the 
lamps. Fittings are designed so that 
the units can be arranged for chain 
hangers, pipe hangers, or surface 
mounting. The units are available 
in sizes for 2-40 watt lamps, 3-40 
watt lamps, or 2-100 watt lamps. 


Synthetic Insulated Wire 


An attractive and useful sample 
folder on synthetic insulated wire has 
just been issued by Walker of Con- 
shohocken. This interesting little 
folder explains the features of 
Walker ‘Synthetic’ and lists sug- 
gestions for its use. In addition, 
there is up-to-the-minute information 
regarding present wartime restric- 
tions. Data regarding colors and 
sizes ig given, and a sample of wire 
is enclosed. A free copy of this 
sample folder will be mailed on re- 
quest. Write Walker Brothers, Con- 
shohocken, Pa. 


Dolph’s Px-5 Baking Varnish 


Synthite PX-2 Black Baking Var- 
nish is one of the newer and outstand- 
ing polymerizing varnishes develop- 
ed during the past year by the JOHN 
C. DOLPH COMPANY of Newark, 
New Jersey. 

It is especially recommended for 
use on sationary and revolving units 
constructed with Class ‘“‘B’”’ insulating 
materials. Synthite Px-5 Black Bak- 
ing Varnish possesses the essential 
bonding properties which will hold 
modern types of magnet wire and 
insulating materials intact under the 
terrific centrifugal force developed 
by high speed unit windings. 

Synthite PX-5 Black Varnish cures 
by heat induced chemical polymeri- 
zation which solidifies the entire mass 
of varnish in the deepest winding 
voids or spaces. This curing char- 
acteristic eliminates surface sealing 
which usually causes uncured varnish 
to remain in the interiors of wind- 
ings. The degree of curing can be 
controlled by varying baking temper- 
atures between 245°F. and 275°F. 
and controlling baking hour cycles. 

Synthite PX-5 Black Baking Var- 
nish is recommended for use on flex- 
ible armature coils. When used on 
these types of motor windings, each 
application of varnish requires only 
from 1% to 3 hours baking depend- 
ing upon the temperature and actual 
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eross section or depth of armature 
coil construction. 

When used on all types of Class 
“A” insulated windings, Synthite 
PX-5 Black Varnish imparts an ex- 
cellent degree of toughness to cotton 
tape, paper, ete. When baked at 
ordinary oven temperatures and nor- 
mal hour production cycles, organic 
covered winding leads remain flexible 
after bending at sharp angles. 

Synthite PX-5 Black Baking Var- 
nish is recommended for use on all 
types of bare, plain, synthetic coat- 
ed, textile and glass covered wire used 
in the construction of general indus- 
trial and precision instrument motor 
windings. 

Test specimens of Synthite PX-5 
Black Baking Varnish prepared in 
accordance with ASTM procedures in- 
dicated very high dry and wet di- 
electric strengthens and excellent re- 
sistance to water, acids and alkali. 
Thoroughly dried coatings are oil- 
proof and highly resistant to abra- 
sives and carbon tracking. 


Electronic Welding Control 


A new electronic half-cycle, syn- 
chronous control for the precise op- 
eration of resistance-welding mach- 
ines has been announced by the Gen- 
eral Electric Company. Mounted ina 
protecting cabinet, the control] is fur- 
nished in two types: the CR7503- 
A136, which also includes a welding 
transformer and is designed for 
bench mounting, and the CR7503- 
A133, which is without a transfor- 
mer and is designed for wall mount- 
ing. Both types can be used either 
with tongs or with a suitable bench 
welder. 


The contro] features a new tube, 
the easily replaced GL-415; a new 
circuit which makes _ higher-speed 
welding possible; and a simplified 
initiating circuit which improves 
performance and reduces mainte- 
nance. The new design also incor- 
porates heat control by the phase- 
shift method. The heat adjustment 
is made by a dial mounted on the 
front of the cabinet. 

The contro] facilitates the weld- 
ing of tinned copper, steel, or alloy 
wires; of studs from 0.01 to 0.05 
inch diameter to flat surfaces, with 
little or no indentation on the oppo- 
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site surface of the metal; and the 
spot welding of unusually thin (less 
than 0.01 inch) pieces of stainless or 
mild steel, nickel, or silver to brass 
or bronze, with negligible oxidation 
or discoloration. 

The control also makes possible 
the welding of low resistance joints 
which are unaffected by temperatures 
considerably in excess of 125 C, the 
point at which certain types of sol- 
dered joints weaken and often col- 
lapse. This results in the complete 
elimination of soldier, with a cor- 
responding saving of tin, and a sav- 
ing of approximately 50 per cent in 
time. Also, in many cases it greatly 
simplifies the problem of training 
new emloyees, since the technique of 
resistance welding is learned much 
quicker and with less waste of ma- 
terial than in the case of soldering. 


Air Base Light Panels 


Data sheet No. 113, describing ob- 
struction light panels for air base 
installation, has just been announced 
bv Walker Electrical Company, manu- 
facturers of electrical specialties, of 
Atlanta, Ga. Another publication 
just released by the Walker Electric- 
al Company is Catalog No. 122 which 
lists a number of items for marine 
applications. Copies of these publi- 
cations are available from the manu- 
facturer. 


New Square D Bulletin 


The Square D Company, Detroit, 
Mich., has just announced a revised 
edition of their Bulletin No. 3000 on 
Circuit Breaker and Fusible Switch- 
boards. The bulletin is illustrated 
with the variety of types manufac- 
tured bv Square D and contains com- 
plete information regarding the kind 
engineered and built by the company 
for nearly every purpose. Copies 
are available on request. 


Relighting a Factory 


A folder just published by the Ed- 
win F. Guth Company, St. Louis, Mo., 
reviews the subject “Good Lighting 
—Better Work” from W. P. B.’s book- 
let Plant Efficiency. Discussion on 
how to obtain suitable priority for 
conversion lighting and illustrations 
on various factory-type lighting 
units make this folder interesting 
reading for the plant superintendent 
and operating executive. 


Handbook on Refrigeration 


Industrial lunch room managers, 
home economics teachers and others 
concerned with food care and con- 
servation will be interested in, ‘‘Elec- 
tric Refrigeration and Wartime 
Health,” a new 16 page handbook 
published by the Westinghouse Home 
Economics Institute, Mansfield, Ohio. 

Discussed in layman language are 
“Proper Refrigeration,” ‘Effect of 
Refrigeration on Bacteria and Vita- 
mins,” “Quick-Frozen Foods,” ‘‘Care 
and Use of Your Refrigerator,” and 


hints on buying food and food stor- 
age. 

In addition to describing the vital 
role of food in our war effort, the 
booklet lists the recommended daily 
allowances for specific nutriants and 
the recommended conditions for 
storage of different foods. 


New Wiremold Bulletin 

The Wiremold Company, Hartford, 
Conn., announces publication of a new 
bulletin describing and illustrating 
industrial application of Wiremold 
No. 3000 System Wiring, used as a 
branch circuit feeder raceway for 
plant power and lighting circuits and 
featuring use cf industrial type re- 
ceptacles, use of Wiremold fittings 
for branch circuit connections, and 
methods of spanning beams in in- 
dustrial buildings. 

This bulletin also covers applica- 
tions and installation of Plugmold, 
plug-in-anywhere convenience outlet 
systems for bench, work table, test 
rack and plant office service. New 
Plugmold receptacles provide elec- 
trical engineers and maintenance 
men with the solution to the prob- 
lem of quickly installing or extend- 
ing plant wiring for greater conven- 
ience and efficiency in operation, 
with minimum use of vital materials. 
Copies of the bulletin will be fur- 
nished on request. 


Sylvania Technical Manual 


A new printing of Sylvania’s 5th 
edition of the Technical Manual is 
now ready for distribution to radio 
technicians. One section of the Tech- 
nical Manual has been devoted to 
listing all new types of tubes re- 
leased since the previous issue, and 
a section pertaining to panel lamps 
has also been added. 

Plastic binding has been employed 
which allows the book to lie flat and 
remain open at whatever page is to be 
consulted. The general arrangement 
of the technical data of the reprinted 
Manual remains the same, and index 
tabs are still supplied, glued and 
marked for easy reference. 

The new revised Technical Manual 
sells for the pre-war price of 35c 
per copy, and may be secured from 
Sylvania distributors or by ordering 
direct from Svlvania Electric Prod- 
ucts Inc., Emporium, Penna. 


Synchronous-Motor Control 


Synchronous-motor control is the 
subiect of a new illustrated, 12-page 
bulletin (GES-1724D) recently is- 
sued by the General Electric Com- 
pany. The bulletin explains not only 
the primary but also the additional 
functions performed by the various 
G-E svnchronous-motor controls. 

Starting, accelerating, synchroniz- 
ing, normal running, pull-out, and 
undervoltage protection as performed 
by both the magnetic and semi-mag- 
netic types of full- and reduced-volt- 
age synchronous-motor controls are 
described in considerable detail. 
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month of February: 

MAGAZINE DATE ON ISSUE “INFORMATION PLEASE” General 
NEWSSTAND DATE Electric Consumers Institute answers 
Post Feb. 24 Feb. 27 hundreds of questions about rationing 
oo ~ np - and restrictions, shortages and sub- 
hoek Feb. 9 Feb. 23 _ stitutes. All those problems a 
, : America’s wartime honiemakers are 
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Woman’s Home Cp. Feb. 20 March solved in the Institute’s experimental 
Holland’s Magazine Feb. 15 March kitchens, laundries, and research lab- 


Country Gentleman Feb. 24 = March oratories. And the answers make up 
a very useful library of booklets and 
bulletins for your customers. They’re 
doing a swell job of building good- 
will now for good business after 
Victory. 














“SPANKING BREEZE’! G-E fans have gone to 
sea and how those U.S. Navy men need 
them. In fact there are few available for 
civilian use. But that’s all right... America 
knows how much more important it is to 
have U.S. submarines, crowded transports 
and compact fighting ships kept comfort- 
able and healthful. 


SMALL TOWN SPECIAL! From Schenectady a 
series of G-E Institutional ads goes out to 
over 1400 local “‘country”’ newspapers. This 
is in addition to the many G-E ads appearing 
in the leading national magazines like Life, 
Collier’s, Sat. Eve. Post, McCall’s, etc. All this 
helpful advertising creates tremendous good- 
will for every G-E retailer. 
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About Men You Know 
TART RRR: ARMREST RN 


Brown, manager of the Transformer 


T. O. Eaton has been appointed 


assistant manager of sales, Power’ Division of the Central Station De- 
Transformer Section, at General partment. 
Electric’s Pittsfield Works, accord- Mr. Eaton was born in Virginia, 


Minnesota, in 1902 and received his 
B. S. degree in electrical engineering 
from the University of Wisconsin in 
1924. He became a member of the 
Drafting Department at the Com- 
pany’s Schenectady Works in 1925 
and in the following year entered 
the Test Course there. He was trans- 
ferred to Pittsburgh in 1930 as 
switchgear specialist. He was a 
member of the Industrial Sales De- 
partment at Pittsburgh from 1933 to 
1938 when he was transferred to 
Philadelphia as switchgear specialist. 


* * + 


Charles H. Eisenhardt has been 
appointed assistant manager of the 
electrical, wire rope and construc- 
tion materials sales division of the 
American Steel & Wire Co., United 
States Steel subsidiary, succeeding 
R. L. Rhodes, resigned. 


ing to an announcement by L. R. 















GREENLEE BENDERS 


EASIER AND FASTER FOR 
_THE MAN ON THE JOB 











Ask the man who knows... the operator right out 
on the job doing the bending .. . and he'll tell you 
that bending conduit with the Greenlee Hydraulic 
Bender is even easier than it looks. To bend conduit 
requires power... approximately 31 tons for 4-inch 
conduit ...and Greenlee Hydraulic Benders have 
the power. The No. 770 Bender, for 114 to 3-inch 
conduit, has 25 tons of easily developed power, 
while the No. 775 Bender, for 3 to 414-inch conduit, 
has 40 tons of hydraulic power. One mancan quickly 
develop this power by simply pumping the handles. 
These light, portable benders are built com- 
we pactly into one unit, are easily carried to the 
B')jobs and set up, and will not move and twist 

about when in use. Our Bender Booklet 
S-116 will show you how you can cut bend- 
ing costs on every job. 


GREENLEE TOOL CO. 


abe iM 1762 COLUMBIA AVE., ROCKFORD, ILL. 








S-116 








Cc. H. Eisenhardt 


Mr. Eisenhardt has been associated 
with the Wire Company since May, 
1925, when he was employed as a 
stenographer in the Baltimore, Md., 
sales office. He was successively a 
price clerk, correspondent and sales- 
man in the Baltimore office before 
being assigned to the position of 
special sales representative in Wash- 
ington, D. C., in August of last year. 
His new appointment will be effect- 
ive February 1. 


* * * 


Arkansas State Senator Ellis M. 
Fagan, owner of the Fagan Electric 
Co., electrical manufacturers and 
contractors, Little Rock, Arkansas, 
has left Little Rock to report to the 
Air Transport Command. 

Major Fagan, a captain in the 
154th Observation Squadron when it 
was inducted, served with that or- 
ganization until] September, 1941, 
when his company obtained several 
war contracts and he was discharged 
to assume active control of his busi- 
ness. 

A veteran of 17 years flying, Major 
Fagan has held the rating of senior 
pilot. He served one term in the 
House and eight years in the Senate 
of Arkansas. 


* * 





* 


The Appalachian Electric Power 
Company with main offices in Blue- 
field, West Virginia, announced rec- 
ently the appointment of J. D. 
Lawrence as manager of the Logan, 
West Virginia, division. Mr. Law- 
rence will assume his new duties on 
February 1st. He was formerly con- 
nected with the company in the Wil- 
liamson division as manager. 

Mr. Lawrence’ succeeds Hugh 
Stillman, who will become assistant 
division manager at Huntington, W. 
Va. 





* * * 


Promotion of George J. Taylor, 
prominent industrial lighting engi- 
neer at General Elctric’s Nela Park, 
to the post of wartime lighting engi- 
neer at the company’s Atlantic Di- 
vision, New York City, has just been 
announced by the G. E. Lamp De- 
partment. 

In his new position, Taylor will 
work closely with the many govern- 
ment war production authorities who 
recently have been transferred from 
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GET THE HELP YOU NEED 
...via GraybaR 


Outdoor lighting for plant protection can’t be installed on a 
hit-or-miss basis. Improperly located, it may disclose without 
protecting, and serve to assist the saboteur. In coastal areas, too, 
it’s important tolight up danger spots without creating sky glow. 

Planned lighting for plant protection is easy with the help 
of your GRAYBAR Lighting Specialist. He’s had experience on 
the problems of other plants; he knows the various types of 
equipment that may best meet your needs. By confining the 
light to where it’s needed, he saves on the initial investment, 
and saves vitally needed power. Equally important, GRAYBAR’S 
up-to-the-minute knowledge of what’s available on your pri- 
ority rating can oiten help cut delivery delays. 

Whatever your plant lighting problem ... outdoor or indoor 
... just call your local GRAYBAR office. They’ll see that you 
get the help you need in a hurry. 


IN OVER SO PRINCIPAL CITIES 








HERE’S ONE TYPICAL PROBLEM 
WHAT’S YOURS? 


PROBLEM: Half a mile of fenc- 
ing along a well-traveled road. 
Hard enough to police in day- 
light, far more difficult at night. 


SOLUTION: A “fence of light”, 
highlighting the fence area, and 
extending out toward the road, 
obtained with G-E Form 79VR 
units tilted outward. 


INFORMATION: A new booklet 
“Lighting for Industrial Plant 
Protection” outlines principles 
to be followed and shows vari- 
ous types of G-E outdoor units. 
Write Graybar for GEA-3640A. 








Executive Offices: GRAYBAR BUILDING, NEW YORE, N.- 
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from the MOST COMPLETE liq 


of Cable Taps 


Now you can select from a really 
complete line of standard and special 
taps. Every one carefully designed 
and manufactured. 


Parallel and 90° taps — and combi- 
nations —in the widest variety. For 
conductor sizes up to 1,000,000 CM. 


Gutter Tap 

with Bake- 

lite Cover. 
Insulating 

covers can be fur- 
nished for all types 
of Penn-Union ca- 
ble taps. 


2-way Gutter Tap. Main 
and branch sizes 8 to 
1,000,000. 


Two Separate 
Parallel Taps 
to a _ continu- 
ous main con- 
ductor, 


Combination Cable 
aps; one branch 

Parallel to main, 

and one at 90°. 


Hinged Clamp of Penn- 
Union Type HFM makes 
installation easy. Multi-slit 
tapered sleeve assures per- 
manent grip 

on branch. 


Positive Equalized Pres- 
sure on main and branch, 
with Penn-Union Type 
SM. Tightening torque is 
accurate measure of the 
clamping force. 


L. MORRIS LANDERS 
309 Walton Building 
ATLANTA, GA. 
WALTER J. HUEMMER 
Dallas Transfer & Terminal 
Warehouse Bldg. 
DALLAS, TEXAS 


PENN-UNION ELECTRIC CORPORATION “ii 


ERIE, PA 


Conductor Fittings 





Washington to the New York-Newark 
area. 

Devoting the past two years almost 
entirely to wartime industrial light- 
ing, Taylor has traveled some 150,000 
miles throughout the U. S., has played 
a leading role in lighting more than 
100 million square feet of war pro- 
duction factory areas. He has fig- 
ured prominently in the design of 
such outstanding lighting installa- 


George J. Taylor 


tions as prevail today in Curtiss- 
Wright, Consolidated, Douglas, Pratt 
& Whitney, and General Motors air- 
craft plants. One of these projects 
involved the lighting of a mile-long 
windowless war plant where Taylor’s 
fluorescent lighting recommendations 
today are a distinct feature of that 
advanced structure. 

Taylor’s new responsibilities call 
for intimate contact with consulting 
engineers, electrical contractors, and 
factory engineers engaged in the de- 
sign, construction and alteration of 
war plants both large and small. His 
presence in New York City puts at 
the disposal of war production men 
a wealth of first-hand experience 
which Taylor has gathered in helping 
war plants to increase production, 
improve quality of workmanship, re- 
duce spoilage, and improve employee 
health and morale through proper 
lighting. 


* * * 


K. C. Gifford, vice-president in 
charge of sales and advertising, has 
been elected president and general 
manager, and a director of Schick, 
Incorporated, Stamford, Conn. He 
was also named president and direc- 
tor of Schick Service, Inc., operating 
thirty-seven service stations in prin- 
cipal cities throughout the United 
States and Canada. 

The new president of Schick, In- 
corporated, has been vice-president in 
charge of sales and advertising for 
the past three vears. Born in South 
Dakota, Mr. Gifford attended grade 
schools in Pierre, South Dakota, and 
later worked his wavy through the 
University of South Dakota. 

After three and a half years in 
business in Nebraska, Mr. Gifford in 
1925 joined the Toastmaster division 
of the McGraw Electric Company as 
a salesman. He was made manager 
of the Chicago office of that company 
in 1926, and in 1932 advanced to the 
position of general sales manager 


K. C. Gifford 


with headquarters in Minneapolis. 

He remained with Toastmaster for 
fifteen years, resigning three years 
ago to accept the position of vice- 
president in charge of sales for 
Schick, Incorporated. His promo- 
tion to the presidency resulted from 
his excellent sales record since join- 
ing Schick. 


3 * * 


Carl G. Koppitz, vice-president and 
consulting engineer of the Railway 
and Industrial Engineering Company, 
in South Greensburg, Penna., died 
on January 6th following a short 
illness. Mr. Koppitz was recognized 
as a leading authority on high ten- 
sion switching, and had numerous 
patents in this field issued to him. 


Cc. G. Koppitz 


Mr. Koppitz, who would have been 
65 years old on his next birthday, 
came to Greensburg in 1914 as chief 
engineer for the Railway and Indus- 
trial Engineering Company and 
served in that capacity until recent 
years when he became an Official of 
the company. His career opened in 
his native state of California where 
he operated a hydro-generator plant, 
but later he went to England as engi- 
neer for the British Westinghouse 
company. After working some years 
as an electrical engineer in Paris, 


_ France, Mr. Koppitz returned to the 


United States to the Massachusetts 
Institute of Technology and then 
served as engineer on electrical re- 
search for the Mahoning and Shenan- 
go Power company at Youngstown, 
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O., before coming to Greensburg. 

For more than twenty-five years 
he had been a member of the Ameri- 
can Institute of Electrical Engineers. 
He was also a member of the Amer- 
ican Chemical Society, American 
Association for the Advancement of 
Science, and Rotary International. 

+. * * 

David S. Youngholm, vice presi- 
dent of the Westinghouse Electric & 
Manufacturing Company in charge of 
the Company’s Lamp Division, 
Bloomfield, N. J., died recently from 
a sudden heart attack. He was 55. 

During a career of more than 33 
years with Westinghouse, Mr. Young- 
holm became a nationally known au- 
thority and executive in the lighting 
industry. Under his direction, the 
Westinghouse Lamp Division was 
converted to 95 per cent war produc- 
tion, followed President Roosevelt’s 
declaration of the national emer- 
gency. 


D. S. Youngholm 


Mr. Youngholm was born in New 
York in 1889, and his family moved 
to Arlington, N. J., in 1895. He 
went to grade and high school in 
Kearny. Immediately after leaving 
school in 1909 he joined the Westing- 
house Lamp Company, in Bloomfield. 
He was transferred to the Stock and 
Statistical Department and then to 
the Sales Department, with headquar- 
ters at different times in Chicago, 
Kansas City and St. Louis. 

He was placed in charge of pro- 
duction with headquarters at Bloom- 
field in 1920. In 1923, he became 
assistant manager of sales and in 
1924 was made assistant general 
superintendent. In 1930, he became 
assistant to the vice president of the 
Lamp Company. 

Mr. Youngholm was awarded the 
Silver ‘““W’” Order of Merit in April, 
1936, in recognition of “unusual 
foresight, energy and tact in the man- 
agement of the Lamp Company”’. 
This is the highest award given by 
the Company in acknowledging 


“Thanks, Mister!” 


He’s thanking you, Mr. Dealer... this Marine, somewhere in 
the stifling, humid Southwest Pacific, winning a battle against 
three Jap bullets. 


Yesterday the hours were dreary and endless. The heat— 
added to the misery of being weak and helpless—seemed al- 
most too much for him to bear. 


Today, however, things are different. This morning an 
orderly placed a newly arrived R & M Fan where its fresh, 
soothing breeze chased away the stagnant, choking air. His 
spirits are soaring, now. His outlook is bright. He’s taken 
a new lease on life. And he has you to thank for the fan you 
might have sold, if it weren’t for the war. 


All of our fan production, these days, is reserved for vital 
jobs like this one, in military hospitals and on shipboard. 
That’s why there won’t be any more for civilian use . . . for 
the duration. We wouldn’t have it any other way—and we’re 
sure you wouldn’t, either! 


ROBBINS « MYERS - INC. 


SPRINGFIELD, OHIO «+ Branch Offices in: 


outstanding service. 

On October 28, 1936, three days 
before the reorganization of the 
Westinghouse Lamp Company as the 
Lamp Division of the Westinghouse 
Electric & Manufacturing Company, 
Mr. Youngholm was made vice presi- 
dent of the latter company. 


NEW YORK, 200 Varick St. CHICAGO, 2400 W. Madison St. PHILADELPHIA, 401 N. Broad St. 
KANSAS CITY, 2105 Grand Ave. NEW ORLEANS, 500 Camp St. DALLAS, 1100 Cadiz St. 
SAN FRANCISCO, 237 Rialto Building 
THE ROBBINS & MYERS CO. OF CANADA, LTD., Brantford, Ont. 





This advertisement does not imply endorsement of our product by the armed forces. 
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Varnish Dipping and 
Baking Technique 
(Continued from page 26) 


than 10° C. above room tempera- 
ture and that varnish has been 
adjusted for viscosity at room 
temperature. 

Clean off all end bracket seats, 
shaft extension and outside frame 
surfaces, etc., before baking. 

If two dips and bakes are to be 
applied then clean off the iron 
surface of core in the air gap sec- 
tions on both rotor or stator as 
well as the pole face of field 
frames. 

(4.) Baking First Dip. After 
cleaning and draining the wind- 
ing and core, etc., bake as per 
Table No. 2 

(5) Two Dips and Bakes are 
recommended for all newly re- 
wound apparatus, or for frames 
with new field coils installed, and 
also where time permits on old 
apparatus being cleaned and dip- 
ped. 

For two dips and bakes, apply 
the first dip as outlined above. Be 
sure to clean excess varnish from 





Strip Wires, 
Screw On, 
That's All! 


WIRING WORK 


BETTER CONNECTIONS IN ALL 


IDEAL COMMUTATOR DRESSER COMPANY 
1017 Park Avenue 














SPEED WAR WIRING 


No time to lose when you wire war plants 
and homes—Avoid delays by using IDEAL 
“Wire-Nuts.” Fast — Simple — Easy. 
Thread onto wires like a nut on a bolt. 
No solder, no tape. 


Immediately Available 


Conserve Critical Materials 


“Wire-Nuts” do not require “critical” 
lead, tin and rubber as used in solder- 
and-tape joints, so are Immediately 
Available. Inspected faster, approved 
faster. Make neat, craftsmanlike job, 
better electrically, stronger mechanically. 
MILLIONS IN USE. FULLY APPROV- 
ED. Listed by Underwriters’ Laborator- 
ies, Inc. Sizes for Every Job. Leading 
Jobbers will furnish samples. Available 
for immediate delivery. 


PROMPT SHIPMENT 


JOBBERS 





MAKE FASTER, 


SOLD THROUGH 











Sycamore, Illinois 





core surface in air gap. 

(6) Cool Before Second Dip. Af- 
ter baking first coat allow to cool 
to room temperature as described 
in paragraph (2) then dip in varn- 
ish, allowing about 1 to 3 minutes 
soaking time. Drain and clean 
surfaces. 

(7) Baking Second Coat. After 
cleaning and draining bake as per 
Table No. 2. 


Dipping and Baking Field Frames 


It has long been the practice 
to clean and then dip and bake 
rotors and stators, but field coils 
in d-c machines have been clean- 
ed and then only sprayed with air 
drying varnishes. 

It is recommended that the field 
frames with coils and _ wiring 
in place be dipped and baked in 
the same manner and for the same 
number of treatments as given 
the rotors, stators, etc. Don’t loos- 
en the pole pieces from the frame 
but make sure they are tight be- 
fore dipping. 

It will be found that the fol- 
lowing process outlined above will 
provide a sealing and covering 
coating of varnish at the ends of 
slots, end windings, etc., much im- 
proved over the older method of 
hot dipping. 

It should be kept in mind that 
this practice is recommended for 
windings having pre-heated coils 
or all old windings being retreat- 
ed. 
For new windings using un- 
treated coils, the first dip should 
be applied while the winding is 
warm, i. e., pre-heated and then 
cooled to approximately 70° to 80° 
C. This will assure better pene- 
tration. After the first warm dip, 
apply a second dip with the ap- 
paratus-at room temperature plus 
10° C. 





Repainting Procedure 
For Transformers 
(Continued from page 25) 


rinsed with water. If water is 
used in cleaning, the tanks should 
be dried quickly and completely. 

When only part of a surface is 
to be repainted, sandblasting or 
chemical cleaning is not practical 
because of the possibility of dam- 
age to adjacent painted areas in 
good condition. In such cases, wire 
brushing, sandpapering, or scrap- 
ing of the surface to be repainted 
is recommended. Edges of the area 
so prepared should be beveled down 
by sandpapering. 
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Weak solvents such as Varsol, 
turpentine substitutes, or other pe- 
troleum naphthas are best for re- 


moving oil and dirt. Acetone, car- 
bon tetrachloride, or other strong 
solvents should not be used, because 
they will affect the otherwise good 
paint. 

Paint should be applied as soon 
as possible after the surfaces to be 
repainted have been thoroughly 
cleaned. Either the flow, spray, or 
brush method can be used, although 
it is of course difficult to use the 
flow method for large equipment 
in the field. Spraying or brushing 
will both render satisfactory jobs. 
The spray method requires slightly 
more paint than the brush method, 
but its speed more than compen- 
sates for the higher consumption 
of material. In addition, a much 
more uniform and less porous film 
is obtained by spraying. In the 
final analysis, choice of the method 
of application depends on the job to 
be done and the facilities available. 

If the surface of the transformer 
tank is worn or has small spots 
which need attention, these places 
should be cleaned and the bare 
metal primed with a rust-inhibiting 
primer. Brushing is done with 
undiluted paint, but if a spray gun 
is used or if flow paint is desired, 
dilute the primer according to the 
paint manufacturer’s instructions. 

When the priming coat is dry, 
a second finish should be applied 
to any spots covered with primer. 
For the finish coats, a Glyptal 
paint should be used. Here again, 
the paint manufacturer’s direc- 
tions should be followed for spray 
or flow paint. 

If the paint is in good condition, 
a finish coat may be all that is 
needed to improve its appearance. 
When repainting the tank with a 
finish coat only, rusty or abraded 
spots should be carefully cleaned 
and primed, then allowed to dry 
thoroughly. The surface should be 
cleaned with a weak solvent before 
the finish coat is applied. 

Air-drying Glyptal paint can be 
used for painting the inside of oil- 
filled transformer tanks above the 
oil level and the inside of compart- 
ments such as used to enclose load- 
ratio control and gas-seal equip- 
ments. 

For thinning paint, either tur- 
pentine or turpentine substitutes 
may be used. Turpentine substi- 
tutes are fully as satisfactory as 
turpentine itself for this job, and 
are more economical. They are 
preferable for flow mixtures. 
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When repainting underground 
equipment, special subway primer 
and finish paints specified by the- 
transformer manufacturer should 
be used. The paint on most under- 
ground equipment usually suffers 
from partial or complete immersion 
in water, or from condensed water, 
which may be contaminated with 
harmful chemicals. or even with 
salt water. Dirt and mud should 
be removed by clean water, and oil 
should be removed by methods al- 


‘ yeady described; then the tank 


dried, and loose paint removed. 

Wherever worn to the metal, un- 
derground equipment should first 
have an application of special 
primer, which should be allowed to 
dry in the open air for about eight 
hours. A finish coat of special 
paint should be applied, and this 
also should dry for about eight 
hours out in the open. The flow, 
spray, or brush method may be 
used in applying these coats. If 
the paint is in very bad condition 
over a large area, it is best to re- 
move the old paint, apply one prim- 
ing coat and two finish coats. 

In some cases, particularly when 
the painting is done in the man- 
holes, a hot-air blower is employed 
for drying tanks thoroughly before 
painting them. This method may 
also be used for speeding up the 
drying of the paint between coats 
and for drying after the application 
of the final coat. 


Service Training 
Programs Promoted 
(Continued from page 22) 


ads, etc. Motors were not included 
except those in the appliances men- 
tioned. 

“For the most part we have 
worked on appliances of established 
makes, avoiding the no-name va- 
riety, those sold on a price basis by 
the drug or chain stores. One of 
the reasons for this is because parts 
can be obtained for the standard 
makes, whereas usually they cannot 
for the others.” 

Students are permitted to bring 
appliances from their homes for re- 
pairing, but for most of the study 
and actual work, appliances from 
the repair departments of a local 
service organization are taken over 
to the school to provide opportuni- 
ties for instruction. This method 
gives a wide variety of makes, types 
and sizes for practical instruction in 
the classroom. 

On appliances from the service 
company repair parts and materials 





THAT THERE SHALL ALWAYS BE LIGHT 


X< GZ On the production front all over the country men are 
bis 7 hard at work making guns, planes, ships, and tanks. 
— Tools for Victory. And Federalite NTPR panelboards 

= are hard at work, too, giving perfect control and pro- 


= 
Gy tection of lighting and small power circuits. 


Panelboards alone, like any single factor taken by 
itself, won’t win the war. But anything that helps speed up output and im- 
prove quality—anything that helps get the job done better and faster—helps 
win the war. That’s just what Federalite NTPR panelboards are doing. 
These rugged, precision-made Federalite NTPR panelboards are built 
for service. Steady and dependable, they offer many advantages—switch 
ahead of every fuse gives higher safety factor .. . floating contacts... 
frictionless snap-action mechanism . . . solderless lugs in mains and 
branches... giant, easy-grip switch handles... shallow depth for mount- 
ing in thin walls ... large wiring gutters . . . Jow cost. These are but 
a few of the reasons why Federalite NTPR panelboards are being installed 
in greater number today than ever before. —T 





To assure a steady flow of pow- 
er for lighting and small power 
circuits ...to protect the lights 
by which men work... to help 
keep the wheels of industry rol- 
ling...that’s the job these low | FEDERAL ELECTRIC 


cost panelboards do. For complete 


information write for catalog 42. PRODUCTS COMPANY 


SAFETY SWITCHES @ switcHsoarps | 60 Paris St., Newark, N. J. 
PANELBOARDS © CIRCUIT BREAKERS 


Southeastern Representative 
FULWILER & CHAPMAN 314 LUCKIE ST., N. W. ATLANTA, GA. 
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are furnished by the company. On 
appliances belonging to students, 
parts and materials are sold to the 
students. The school furnishes 
equipment, lights, heat, etc., and 
pays the instructor. 

So far no text book or manual 
is used, the manufacturer’s bulletin 
on each appiiance serving in place 
of a manual. Students are permit- 
ted to retain the bulletins and when 
the course is completed they will 
have a representative collection of 
factory service bulletins which will 
greatiy assist them in their future 
work. 

Tae first eight of ten lessons are 
on theory and fundamenta!s, with 
the last half of the course devoted 
to practical work. In the first 
class, most of the students knew 
nothing about electricity so they 
had to be taught the simplest fun- 
damentals. 

The course included several les- 
sons on safety practices as affect- 
ing the use and repairing of appli- 
ances. Soldering and some welding 
are included, so it will be seen that 
the students gain practical knowl- 
edge and valuable shop practice in 
their sixteen weeks’ study. 





DEAD END CLAMPS 


for Stranded Copper Line 


Comprised of Wires of Different Hardness 


rv’ 


Capacity: 3/16 to 1/4 Inches 


New Lead Sleeve Feature Protects Soft 
Copper Strands . . . Easily Attached 


K&H Dead End Clamps for Stranded 
Copper Line comprised of wires of dif- 
ferent hardness, prevent abuse to the 
soft strands by means of a special lead 
sleeve fitted into the receiving portion 
of the clamp which protects stranding 
from contact with each other, as well 
as from direct contact with the grip- 
ping portion of the clamp itself. Under 
strain test, cables have been stretched 
to the breaking point without marring 
the individual strands held in clamp. 


* WRITE FOR BULLETIN 12-A *% 


a KRUEGER & HUDEPOHL 


CARR OVINE AT THIRD-ES « CINCINNATI, OHIO 





The second semester, opening 
February 2, 1943, for those who 
wish to carry on with their stu- 
dies, will take up fractional horse- 
power motors; or they can switch 
to another course and study arma- 
ture repairing and rewinding, for 
motors, transformers, etc. 

In the Dallas Public Evening 
Schools are being developed a num- 
ber of courses. with the idea in 
mind that they will fit the students, 
both men and women, for work in 
the war effort and for a definite 
service after the close of the war. 
All instructors at the evening class- 
es are drawn from the field of 
their respective trades. They are 
men actually in business which 
they are teaching. 

The evening school is now offer- 
ing six courses in the electrical 
field: (1) an eight-week course in 
basic theory, designed particularly 
for the men preparing to enter the 
armed services and for new em- 
ployees of electric concerns; (2) 
a sixteen-week course in advanced 
theory for men and women who 
have had some experience in the 
field of electricity, particularly for 
those who know it by rule-of-thumb 
and wish to secure a definite au- 
thoritative background; (3) a 12- 
week course in armature repairing 
and rewinding; (4) a 16-week 
course in electric appliance repair- 
ing; (5) a 12-week course in frac- 
tional horsepower electrical motors; 
and (6) a new advanced course on 
International Morse Code, and radio 
mathematics and circuit theory, for 
men and women who already have a 
knowledge of practical radio. 


Protection for Motor 
Cireuits—Part 4 
(Continued from page 13) 


acteristics so designed as to offer 
instantaneous circuit opening on 
short circuits but require approx- 
imately an hour or two operation 
with 125% fuse rated loading be- 
fore‘ they will open the circuit. 

These units are built to stand- 
ardized plug fuse and cartridge 
fuse specifications and may be 
installed in all standard cutout 
bases, switch blocks, etc. Thus 
combined overcurrent protection 
for any motor is obtained by se- 
lecting for the branch circuit de- 
vice a fuse of this type rated for 
the motor full load current. 

For example, a 1/4 hp, single- 
phase, 110 volt motor has a full 
load current rating of 4.8 amperes. 


A 5 ampere plug type fuse of this 
special type will offer both run- 
ning protection at 125% and short 
circuit protection at 300% of rated 
full load motor current. A 25 hp, 
three-phase, 220 volt motor rated 
64 amperes would be amply pro- 
tected for both overload and short 
circuit by a 70 ampere cartridge 
fuse of this special type. Both 
these units have thermal capacity 
to absorb the motor starting en- 
ergy without interruption to the 
motor circuit. 

The use of these special fuse 
devices is seemingly a violation 
of the code rules rating fuses for 
overload and branch circuit pro- 
tection. However, there is stated 
in the Code (section 4347) that 
smaller size fuse holders may be 
used to accommodate the smaller 
rated special fuses. However, the 
rule specifically states “that the 
conditions of maintenance and su- 
pervision within a plant must be 
such as to continually provide for 
the installation of these special 
units”. To further qualify this 
rule and to definitely tie it down 
to some authority for enforcement 
the Article Committee have recom- 





*“HAPPY 
LANDING’ 


place for a pep- 


restoring rest on an 
inner-spring mattress 
in a noise-proofed, 
comfortable room... 
then a satisfying meal, 
and a fresh start. 
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Over 500/ of all rooms $3.50 or less sinzle 
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mended that the phrase “where 
the authority enforcing this code is 
satisfied” be inserted ahead of the 
above quoted rule in the preced- 
ing sentence, 

The incorrect application of 
these lower rated fuses have 
caused considerable trouble and 
developed direct fire hazards in 
many plants. To illustrate, as- 
sume a 10 hp, three-phase, 220- 
volt motor. With a full load cur- 
rent rating of 27 amperes, a 30 
ampere fuse holder, the special 
type fuse would offer complete 
protection to the motor. Assume 
that for some reason or other 
these units “blow” and the plant 
electrician, not having spares av- 
ailable, inserts a 30 ampere stand- 
ard cartridge fuse. This unit, of 
course, will not permit the motor 
to start and come up to speed 
since it does not have sufficient 
capacity either for branch circuit 
overcurrent protection, i. e., 3 x 27 
=51 amperes, or for running over- 
current protection, i. e., 1.25 x 
27=34 amperes. 

There are many such border 
line cases and because of these, 
the inspection authorities should 
always be assured by the plant 
manager, engineer, electrician or 
owner that they understand the 
conditions involved in the appli- 
cation of these combination de- 
vices and will properly supervise 
the installation to assure the av- 
ailability of a continual supply of 
the units at all times. 

The present Code rules state 
two separate requirements for the 
location of fuses and other de- 
vices, respectively, in the circuit. 
These are but a general repetition 
of the general rules on overcurrent 
protection (Article 240). The Ar- 
ticle Committee have recommend- 
ed a change which would replace 
both of the present rules by one 
statement which would require 
the devices to be installed as pro- 
vided in section 2405 of the gen- 
eral rules for overcurrent protec- 
tion. 

Where fuses are installed for 
branch circuit protection, each 
ungrounded conductor must have 
a unit installed in it. If other 
devices such as circuit breakers 
are used all ungrounded conduc- 
tors must be opened but this does 
not necessarily require an over- 
load unit in each ungrounded con- 
ductor. Table 28 of the Code and 
the diagrams on pages 336, 337, 
and 338, show the number of units 
required for various a-c systems. 
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Myf to plants built and lighted 
a for daylight operation 


Most piants operating today were designed and built for peace- 
time, daylight working schedules. Wartime production demands 
night work. Lighting based on daylight conditions is inadequate to 
serve the needs of night workers. 

Night production is generally acknowledged to be anywhere 
from 20% to 40% less efficient than daytime production. ‘And 
poor lighting, with its consequent eyestrain, fatigue, and lower 
working efficiency, is a major cause of this slump. 

Re-lighting for 24-hour-a-day war production is the easiest, 
most economical remedy for this condition. Re-lighting does 
not mean discarding your present lighting system. It merely 
means bringing the equipment you have up to date by re- 
locating lamps to eliminate glare and shadow; increasing lamp 
wattages, re-spacing lamps, installing additional equipment to 
insure uniform lighting levels throughout your plant. A Silv-A- 
King lighting engineer can tell you exactly. 

Silv-A-King has specialized on industrial lighting for 21 
years. Silv-A-King quality equipment (fluorescent or incan- 
descent) plus a Silv-A-King “engineered layout” makes an un- 


beatable combination. 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 
310 Morgan Avenue, Brooklyn, N. Y 


ipa 
ran = | 
Ri 


Send for your copy of our 
16-page book: Light Is An Essential 
Production Tool” 


SILV-A-KING MAKES fight work FOR YOU 
51 





Wiring for War 
Production Plants 
(Continued from page 10) 


specially-made 12-inch x 14-inch 
junction box of screw-lid type at 
each templet. Into each box went 
a specially-constructed bus bar as- 
sembly. This consisted of a 
8/8-inch x 8-inch x 10-inch fibre 
block or slab, to which were fast- 
ened four 3/8-inch x l-inch x 
9-inch copper bus bars. 

The slab-and-bus-bar assembly 
is separated from the bottom of 
the box by a fibre insulator at 
each corner, and is fastened at 
these points to the box by 1/4-inch 
bolts. The bus bars are attached 
to the fibre by 1/4-inch bolts, 
also. 

The terminals of the 4-wire feed 
were connected to the proper bus 
bar by 200-ampere solderless lugs, 
secured to the bars by 5/16-inch 
x 3/4-inch brass bolts. Wires for 
individual circuits then could be 
attached by brass bolts fitting 
into holes tapped into the bus 
bars. 

Obviously, this arrangement 
makes possible the supply of cur- 





SEAVITS 


Use the Burndy Servit anywhere an end- 
to-end, parallel or tee connection is wanted. 
Just tighten a single nut. It’s quick, secure 
and compact. 


BURNDY 


107 EASTERN BLVD., NEW YORK, N. Y 





rent at 220 volts, single or 3-phase, 
or at 110 volts to power portable 
tools or fixed machinery, It also 
provides for rapid connection of 
power to equipment, newly-install- 
ed or re-located. 

One installation which is popu- 
lar with a group of wood workers 
in one outdoor shop is safety con- 
trol for a manually-operated 
starting compensator mounted on 
the panel at an adjacent distri- 
buting center. The manufactur- 
ing operation involved requires 
the use of a heavy-duty circular 
saw, powered by a 20 hp, 3-phase 
motor. Turning at 1100 rpm, the 
saw makes a tricky angle-out 
through 12-inch hardwood tim- 
bers. 

The nature of the work and the 
type of the material employed may 
call for immediate cutting off of 
power. This may be done in al- 
most a split-second by a project- 
ing push button mounted close to 
the point where the lumber is fed 
to the saw. 

Because of the types of process- 
ing in use, the lighting require- 
ments for these twin boat-con- 
struction projects are not as de- 
manding as they would be, if close- 
measurement machining were nec- 
essary. 

Each project has its own stock- 
keeping, drafting and office faci- 
lities. The space for these uses 
is lighted mostly by 2-lamp, 80- 
watt fluorescent fixtures. In ad- 
dition to these, stockrooms have 
stack-and-bin illumination. 

Much of the production area 
also is fluorescent lighted. How- 
ever, the paint shop which covers 
approximately 45,000 feet of floor 
space is illuminated by 200-watt 
clear-glass Mazdas, as well as by 
fluorescent fixtures of the same 
type as those previously men- 
tioned. : 

Eight 3800-watt flood lights 
furnish protective lighting for 
the grounds around the main 
building. The open air produc- 
tion facilities are wire-fence en- 
closed, and are protected at night 
by fourteen 500-watt floods. 

W. W. Ingalls, head of Ingalls 
Electric Company, is one of South 
Florida’s pioneer electrical con- 
tractors.” He operates his busi- 
ness from a 2-story, stuccoed con- 
crete building, at 961 S. W. 2nd 
Street, Miami. Here he has stock- 
rooms, equipment storage space 
and a fluorescent-lighted, 2-room 
office suite. 

By means of operational short 
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cuts and time-saving tools, Ingalls 
Electric Company completed its 
installation work in 80% of the 
contract time allowed. As a re- 
sult, craft important to the na- 
tion’s war effort began coming 
“off the line” a full month ahead 
of schedule. 


Refrigerator Service 
Part 1: Compressors 


(Continued from page 19) 


be in full view and the service man 
should have his hand on the elec- 
tric switch so that if the compres- 
sor pumps oil it can be stopped. 

Another method of testing dis- 
charge valve efficiency, (on com- 
pressors with piston rings) is to 
first pump a fairly high vacuum 
(if it will pump it) on the com- 
pressor crankcase, stop the motor 
then note the length of time it 
takes for the suction pressure to 
build back up. Leaky valves will 
cause the suction pressure to rap- 
idly increase. 

When a compressor is ineffic- 
ient, the valves and their seats 
should be very carefully checked. 
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WORK IN GETA 


You work better when you rest better. 
That's why travel-wise businessmen 
prefer the Hotel Lennox in St. Louis. 
Every room air-conditioned and 
noise-proofed...all beds with inner- 
spring mattresses... food and drink 
are famous! 


OCQgg HOTEL 
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COMPLETELY AIR-CONDITIONED 
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Sometimes the leakage may be due 
to some dirt on the seat which may 
be easily cleaned off and the ef- 
ficiency restored. The seats and 
valves may be corroded and worn, 
however, in which case it is al- 
ways best to put in new or repair- 
ed parts. The reeds or discs may 
be broken and if so, they should 
be replaced. Always inspect the 
valve seats for possible damage. 


Tight Compressor 


A compressor may become so 
corroded internally, that it cannot 
be rotated or turned over. When 
this occurs, the system usually 
contains moisture or foreign mat- 
ter and should be thoroughly 
cleaned out. The compressor 
should be completely disassemb- 
led, the parts thoroughly cleaned 
and refitted. New oil and refrig- 
erant should be put into the 
cleaned system. 

Occasionally when a cylinder 
head, a seal cover or similar part 
has been removed and not replac- 
ed carefully by tightening the 
screws evenly, a tight compressor 
will be the result. 


Compressor Knock 


A compressor knock can be de- 
termined by placing the point of 
ascrew driver against the crank- 
case and an ear against the han- 
dle. A knock can then be very 
easily heard. It will not be pos- 
sible to tell which part is loose 
until the compressor is disas- 
sembled. A knock may be caused 
by a loose connecting rod, eccen- 
tric strap and rod, eccentric disc, 
piston pin or crankshaft. 

Without completely disassemb- 
ling the compressor, a looseness of 
these parts may be determined. 








Check up on 
SALES OPPORTUNITIES 


VJ. 


Exhaust FANS 7 TS 


™ and BLOWERS 
in YOUR territory! 


NOW IS THE TIME. . . to sell COOLAIR Exhaust 
FANS and BLOWERS to Army and Navy establishments, 
shipyards and industrial war plants—for warm weather 
is only a few months away. 





Don’t wait for summer heat to bring out last year’s 
unsolved ventilating problems in barracks, messhalls, 
kitchens, hospitals and other military buildings. Check 
up on these sales opportunities at once—contact the 
right men—sell them on Coolair quality and perform- 
ance and get the orders! 


Check up, too, on the sales opportunities opened up 
by the expansion of existing war plants and the con- 
version of other industrial plants to war production. 

Serious ventilating problems 


often arise that can be easily 
solved by a properly designed 
installation of COOLAIR Fans. 


And all the while, keep your 
prospect file up-to-date . . . in 


Remove the cylinder head and 


TWIN UNIT FAN: Widely used 
imi it i d business to kee 
valve plate to expose the head of fact, Ss §00 P 


where limited headroom or vertical 


the piston. Start the motor and 
press down on the top of the pis- 
ton with a finger. Any looseness 
can be felt at each stroke of the 
piston. This part should be re- 
placed. It is always well to check 
the compressor oil level first be- 
fore deciding on compressor re- 
pairs. If the oil is low, bring the 
level up to normal and run for a 
knock test. Manufacturer’s toler- 
ances should be followed in fitting 
compressor parts. 

After repairs to a compressor 
have been completed, the compres- 
scr should be baked for two hours 
in an oven at approximately 250 
degrees Fahrenheit with a vacuum 
of 26” to 28” being held on it. Oil 
should then be added in the proper 
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ll d it f ° 
ndequate sized single unit Coolair Fan. two files or sets of cards—one 


of prospects for immediate 
sales—the other, of prospects for post-war sales. 


To dealers not familiar with the sales and profit op- 
portunities offered by Coolair, we will be glad to send 
dealership information on request. 





A full description of the Coolair line, with tables showing 
models, dimensions, performance data, etc., can be found in 


SWEET'S var en - .. ’ V.E. GUIDE 
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3604 Mayflower Street Jacksonville, Florida 
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quantity and the body “run in 
for two or three hours (long 
enough to warm up) so that any 
tightness of bearings will be ap- 
parent. The run-in is best ac- 
complished when a small tube cir- 
cuit is fastened between the dis- 
charge and suction service valves 
and refrigerant vapor is used to 
“run-in” instead of air with its 
usual moisture. 


Flexible Wiring in 
Blackout Plant 


(Continued from page 8) 


of maximum heat release to allow 
for some lack of balance between 
heating and cooling loads. 

The manufacturing operations 
in this plant involve numerous 
very accurate machining process- 
es on metals which require very 
close control of temperature 
throughout the year for success- 
ful results. This was the primary 
factor in the design of the air- 
conditiong system. As far as pos- 
sible, however, every effort has 
been made to maintain, at the 
same time, air conditions within 
the comfort zone. 

The air conditioning system re- 
quires hundreds of tons of refrig- 
eration, which is provided by more 
than fifteen 60-horsepower, 8-cy]l- 
inder reciprocating condensing 
units and direct expansion coils. 
There are six fans which serve six 
independently controlled zones in 
the plant. All major equipment 
is located in three mezzanines cen- 
trally located with respect to load 
and built into the building struc- 
ture, so that all machinery, duct- 
work, and outlets are above the 
18-foot level. Each mezzanine has 
two machine rooms containing the 
three compressors, fans, and coils 


for the zone served from this 
space, 

The system is designed to pro- 
duce a maximum of 11 degrees of 
cooling at an outdoor temperature 
of 91 degrees, but because of the 
high internal sensible load, the 
proportion of the total capacity 
used for temperature change with- 
in the building on cooling is rel- 
atively low. The controls are of 
the pneumatic type of the most 
sensitive kind available, as rapid 
changes in indoor temperature are 
possible with any variation in duty 
of the manufacturing machinery. 
They must be able to meet quick- 
ly, for example, the changes which 
occur at mealtime and at hours 
when shifts change, intervals dur- 
ing which a considerable amount 
of the machinery may be shut 
down. 

Fresh air is introduced at each 
mezzanine through the roof direct- 
ly above at the rate of 100,000 
cubic feet per minute, sufficient 
to produce four changes per hour 
in the conditioned space, except 
during cooling or heating load 
peaks. At such times, it is re- 
duced to one change per hour. As 
the building has no windows and 
only a very few openings, full ex- 
haust capacity for the _ entire 
amount of fresh air introduced is 
provided by 18 exhaust fans lo- 
cated under the eaves of the 
building. All air in the building 
is cleaned by automatic air fil- 
ters operating continuously. 

Air is distributed to the six 
zones through ductwork of stand- 
ard construction and ceiling dis- 
charges of the venturi bowl type, 
located at the bottom of the build- 
ing trusses, about 18 feet from 
the floor. 

Heating-is accomplished with 
steam coils modulated in six steps 


for each zone and requires a max- 
imum outlet temperature of only 
25 degrees above room tempera- 
ture under design heating condi- 
tions. The air outlets are located 
in the center of each 40-foot bay 
with a down-ward-angle sufficient 
to provide a thorough mixing of 
the discharge air at the floor level 
both under heating conditions and 
under cooling conditions with a 
discharge temperature 20 degrees 
below room temperature. 

A large cooling tower of more 
than a 1000 tons capacity is lo- 
cated a short distance away from 
the building. Cooling water is 
circulated to the condensers by 
a steam-turbine-driven pump, the 
exhaust steam from which is used 
in the manufacturing processes. 
All piping is cast iron outside of 
the building and welded steel in- 
side. Piping is distributed to the 
condensers through tunnels under 
the floor of the manufacturing 
space, with risers running up to 
the three mezzanines along the 
columns of the building. 

An example which can be told 
of the “blackout” precautions con- 
cerns the receiving and shipping 
departments at opposite ends of 
the building. The loading and un- 
loading areas of these departments 
are completely enclosed so that 
freight cars and trucks can be run 
inside to handle their loads. Since 
it is frequently necessary at night 
to raise the large doors in these 
areas, under “blackout” opera- 
tions all lights in the immediate 
vicinity turn off automatically 
when the doors are raised and on 
again after the doors have been 
lowered. Another precaution 
planned under complete “black- 
out” conditions is the placing of 
canopies over entrances not al- 
ready hooded. 
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When You See “Lloyd” on the Starter 
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YOU’VE GOT THE BEST! 


Lloyd’s start quicker — work better — last longer. 
Specified repeatedly as the standard of quality and 
performance. 

Listed and Approved by Underwriters’ Labs. Inc., 
and Canadian Engineering Standards Association. 
Certified by Electrical Testing Lab.—Spec. 6 Certified 
to Fleur-O-Lier Standards. 
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LLOYD PRODUCTS CO. 
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in four ‘inches! 


The new Ward Leonard 4-inch Pressed Steel Rheostat offers 
the happy combination of a small sturdy power rheostat with 
a large number of steps and ample current carrying capacity. 
Like alF Ward Leonard Pressed Steel Rheostats this model may 
be arranged for front of board, rear of board and multiple 
assembly mounting. Other types and sizes also available. Send 
for descriptive bulletins. 


RELAYS + RESISTORS * RHEOSTATS 
Electric control @w) devices since 1892. 


Southern Representatives 
C. B. Rogers, 1000 Peachtree St., N. E., Atlanta, Ga. 
John S. Clark, P. O. Box 143, Station A., El Paso, Texas 
Brance-Krachy Co., Inc., 4411 Navigation Blvd., Houston, Texas. 
Election Engineering Co., New Orleans, La. 


Ward Leonard Electric Co., 37 South Street, Mount Vernon, New York 








sasulating Transformers, like the 8.3 KVA air cooled unit partly 
completed above, provide iso!ation of circuits having a potential 
difference of 30,000 vo!ts. This certainly is of interest. To in- 
sure non-failing insulation, the manufacturer, Nothelfer Wind- 
ing Laboratories of Trenton, New Jersey specified DOLPH’S 
SYNTHITE PX-5 Black Baking Varnish for impregnation of 
all their windings. 

SYNTHITE PX-5 cures by heat induced chemical polymeri- 
zation, leaving no trapped solvents or uncured varnish even 
in the deepest interstices of large coils. Possessing excellent 
bonding properties, moisture resistance and high dielectric 
strength, it is ideally suited for use on the newer magnet 
wires and with Class B insulation. 


JOHN C. DOLPH COMPANY 


insulating Varnish Specialists 


mmet Street, Newark, New Jersey 
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INSULATION and WIRES, Incorporated 
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AVAILABLE AT 
Schwitzer-Cummins Company 





* BLOWERS 
FOR EVERY PURPOSE. 
Double Inlet and Single Inlet 


HY-DUTY Blowers, 934” to 
25” e Top and Bottom Horizon- 
tal, and Top and Bottom Vertical 
Discharge e Top and Bottom 
Motor Mounting e Dual Units also available. 


*& CENTER DISC WHEEL—Double In- 
let, Double Width e Reinforced Center 
Disc e Designed for Modern Air Con- 
ditioning and Heating Applications 
e Sizes, 414” to 50”. 


* ENGINEERING DATA—Write for Catalogues show- 
ing complete Performance Data e Experienced Engi- 
neering Department available to help solve your Air 
Handling Problems. 
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